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ftsfa 

^ to to s^rrffa faJts wtw 
<2TCs1sr s'ests fasfaf*ws fartre 

•tfasc* i f#^J wi s$ *tfa^ 4S’ ^ fas 
JRCTfSR wl 3^r i s*: ^rt^rt« csffi wt i 

fsfar 4t*IC*r* *WTt*fa WIERII «WS 5RWIS 

5r?*rrfa *tfari ^wrr«ra ®fgj ; TOw? cs 

^TSfa fWtfe*R ^1 *fe fjffa 

^©Sltt? I 

Vflfe fare JTS SltSt^S *F1W* TOW S*lMdMt«r 
*ttfal, iSW. v$*T-f*l., fwt^TW St^iT <K«TO? TOW 
^*N faW, <iR-fa 4 <R S® 5 t<jS TO£«f<J 

TOW fsls cfaff, 4*r. «rtsiws fsw 

S37STO *tT3 i 


fa*K 

SWISSS 






aflstfipp *vfo f*m^fot <r 

v\77ZF 7\$sr <s\5 ?Tf<l«tt<* <BTM 

frsrfwrsnr «twf»w «t*rt«ff^n ^fwrfl i ^ev»<i 

f»W* c^Oi 1%i^ ^rr*rft?f<* ^<rtf% ^trf^ 

*tmr «t5*i ^«n ^fei-Q «rt^Rri 

^it*M srrfer cn cWg ^e^ sofa- 

5 rK®rt'®fa'fa xr«m^ <st5*i ^1 i 

^tv^TFsfats etsfirs >S5 s i ^fwfG ^ 

osfW® cwte iswtfc *t^?c*rf®r^l ^<rt 

i ^rfatw* ^ ^ ^rtf®fc® «fef*n» f%1w 
fa®Tf^? *rf?r«M3 ^fiws^ =rl ^firai Ttwtefata 
<fmt<T ^fel C3T*f W% «t*T ^ I *tf?refaH ^ 

^51 *^1 efcStlR ^tC^ «^hsl?l ^ ^1 l 

tflWfipF *ttd ^<Itfe -ttf<^tfw *tc^f?I ^?t<I 

f*wfffw? f»w^ *rteT*rc <ifa<n 

?n i Rot^I *f^r «st3*i 'BrfsRrt <Ff^ =rfe 

*m i =5^T° ftsara f*t^t<f era* ^rtf*r *tf*BW 

■St?*! <pf?C*1 (Tifif 53 c^t^e C*Tfa 5^Pf 5?1, 3?R 

®M3 *r*r«t8fa 'ffa *tr^c3 i 
*ttfcr®t[»rcpt3 f^rat^® *w*r 33 t>t® 3 *re®f 

«tc3 ^m^rr^n 3*313 celt 3*fwtfw i ^ <2tcelt3 

5 ®lT5Rrt 3*^3 JTt^T 3*f33tfl ^t5l 

foet^r i 3^3tft 3*f%3T3 331313T cell w^q 

faf 3tfwl 31^31 ^3¥3 i c3*T3g 


l 
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'arrow? ®fT4t^ ^sw c?T? i 

*£g* ?roi ttsirw? roM ■« ^ 

etfo ^sssssi $§t*H i «wc*i^ 

fawjtw? ®rt^ra#ta Ijlftrros® sdjMTwjT? 4?>tnr? 
rot ^raroro i fTOt^t? «}^tc*f <®tro 

^“4 WW$ (2f^tf*f^S W$r\ i 4$ 

^Irotcwro ^p*rMt*ro, ^Ifet^ro ro 

'G ro?TO *^*Tff4 ?TO mJ C? 

frorc c^h ^fwiro ^t?i i f?rorw? 

-*K*\zm ^r?>T32tt<3 b^^ro ro, ?s»ro 

^ttw ??£tro c*f, ^rm f?ro?^ ^rwtTO, 

WW f^®r®TO ^t' W$\y ww ?f^5, 

^t*rro rorrMtro « 5rtf?1%j<F 
«lt f*tf*Rnsar C*R«3 4t4Tf?*T rotfwro 

f?£*t? ^^4 I <2p$*rtft? C^^tfei (Designs) 

^C4 ftsit IftfspN C? aW^fat* ^f<TO^t 

^t?t'e ^E?WFrr*fT l 


ftvtmro ^c^rs?, sffaroi 

'®l‘51^, iS'is* 


aWRfW 
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PHYSICS 


Syllabus 


The course shall comprise : 

THEORETICAL 

GENERAL PHYSICS 

Length, mass and time, c. g. s. and f. p. s. units ; decimal 
measure and its usefulness ; measurement of length, volume, mass, 
weight, time and angle ; beam balance and spring balance. 

Goneral ideas on motion, velocity, acceleration and momentum ; 
equations of uniformly accelerated motion (algobric and graphical 
methods) ; Newton’s laws ; inertia ; Force ; Weight, action and 
reaction ; EffoetR of force (movement, and acceleration) ; absoluto 
and gravitational units of force ; measurement of force by spring 
balance ; work, energy and power, and their units. 

Simple pendulum (experimental study only). 

Elasticity; Hooke’s law ; linear and volume stresses ; elastic 
limit. 

General idea of friction and reduction and frictional force by 
lubrication. 

Fluid pressure ; pressure and thrust ; pressure in liquids ; 
Characteristics of liquid pressure ; Transmission of fluid pressure ; 
Pascal’s law ; Hydraulic Press ; Hydraulic garage lift—Archimodo’s 
principle and buoyancy ; Floatation of ships and balloons ; Hydro¬ 
meters ; submerged, floating and linking bodies. 

Density and specific gravity ; measurements of density and 
specific gravity of solids (regular and irregular shape) and liquids ; 
Density of gas. 

Atmospheric pressure ; Barometer and its use ; Pressure in gases ; 
Effect of moisture on atmospheric pressure ; weather maps; 
Pumps ; Siphon. 

HEAT 

Effects of heat; Temperature and its measurement ; Fahrenheit 
and Centigrado scales and their conversion; Thermometers 
(ordinary, maximum, minimum and clinical). 

Expansion of solids, liquids and gases : Forces of expansion or 
contraction. 

Measurement of heat; Units of heat ; Specific heat ; thermal 
capacity and water equivalent ; Heat lost—heat gained ; Method 
of mixtures (Experiment and calculation). 
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Melting, evaporation and boiling. Fffects of pressure ; Cooling 
effect of evaporation ; Latent heat ; Determination of melting 
point of crystalline solid (graphical method) ; freezing point of 
salt water. 

Moisture in air. Dew point ; Relative humidity ; Dew, mist,, 
cloud and rain ; Determination of relative humidity (wet and dry 
bulb, hygrometor and Regnault’s hygrometer). 

Conduction, convection and radiation ; Ingenhausz’s experiment; 
Davy’s safety lamp ; Cooper spiral and candle flame experiment 
Effects of cotton and woolen clothings; Ventilation ; Land and 
sea breezes ; cooling system of an automobile engine ; Thermosflask. 

Heat as a form of energy : Conservation of energy ; Mechanical 
equivalent of heat ; Joule’s experiment ; Conversion of heat into ^ 
work in engines (outline only). 

LIGHT 

Rectilinear propagation ; Pin-hole camera ; Shadows ; Umbra 
and Penumbra ; Shadows by point and extended sources ; Eclipses 
of sun and moon. 

Value of speed of light (mention only). 

Reflection at a plane surface ; Laws of reflection and thoir veri* 
flcation ; Image distance equal to objoct distance ; Lateral 
inversion ; Inclined mirrors ; Periscope ; Koleidoscope ; Effect of 
rotating a mirror ; Effect of motion of object or mirror on imago ; 
Size of mirror for full image of a person. 

Refraction at a plane surface, Snell’s law and its verification \ 
Total refraction ; Critical angle, Examples of total reflection : 
Dispersion of light by prism ; Composite nature of white light : 
Reference to the colours of the rainbow ; Production of spectrum 
by prism ; Experiments on recombination of colours by inverted 
prisms (Hartle’s disc method), and Newton’s colour disc. 

Lens (graphical treatment only) ; Focal length ; Real and 
virtual images ; Megnification : Determination of focal length of 
convergent lenses. 
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ft ? * ftftn foster * *ffit<ft3rl 

*rt«t*«i <Wffwt 

«m «r«nt5T 11 ftf^sr *rftreT*r <3 gw *? £r<Tmt 

3lft 31 C^^tft 1 ft. fir. v£)>J. «wt»?f b- 

^f. ft. <43- 4^3* «f*f1^t i i W*lft* fitGlft > * 

3^ C5(f i8 3 5 C3?fi> £fC3fsftl3 frftl •fftsift^ 33 

3Fjtf«m' it- «tftirft « *ftc#iftfcflf ^ *• 

3T3tvn *a 

Mu ^rcmi ii ^Rfeii 

3ft « 3ft-33€t3 3#ft3«l 33T ftft '6 3ft 

3ft?l 213^3 C®3 33*1 igsft *b- JfSf •« ^33 igsft « 

C33 *» 3<5t33 *» 3ft 333fa 33ft3*i «i 3f3i<"i ««» 

wr* ii ftr£firay 

^*3* ®3C33 8 > 33 3*?ft3«1 8 * 43*3* 3E33 3^8T| 8 * 3^33 
ftSC’f’Sp =?tft a® ®3C3C33 ft®J®1 a® 3t3fs*l 8 4 

Wfa II V*!'^ >3 

3^*113 333^3 *sraff 8 b- 3®^3 3*833^3 3^3*3«l 
4 > ®3 « <5t3 4« ®3 'Q ®tC33 3f33t3 4® ftt* ^n *b- 
3t3tvr«» 

*w«i ^«ntn ii \3 *r% 

3*ft^3 ^tC$3 3T3?tf33* 433* 3*3^13 

3j3?rf33* 43*3* 3ft* 3ft*ift ; 3 *rfiRti ft ft 
3ft* ®8 3ft*3 ft®J®1 ®4 3ft*3 3131^3 ®4 "lft*3 *3353 
*TC5si%3 3^3 c^rcat ftft*3 ft®r®T 3l3t’3 

3& II C*flW, f5f^3T*ra*\31 \3 *ftq 

333 r.?t33* <*» C’TC^'Q C3t33* 1 > C«Tt3C3*3 C*Tl33 333?|3 

*tfWl *»s ftft^*?®! •»* *3*-43 "sjaj *n ^3* 

'® e ft^ ^b- ^ "l» 3=mit*»t b-i 

3T^T ^«rmi II v5^cT qwtr 2 ^ B7‘ t T >3 ^Tv5 

5ft »WC^r ^3*0 b® t-' 3 ^3®! *Wt«f3 Fft b-4 
Fft « *TfCai3 '®Tt^t3 b-b- »t^C33 W*\ 3|3^3t? »• 

5tn s« '®3*i ,!> i*rtc<3 'stc^Ri *rrft*Tt?i3 ^ar»« 

C2J71 <rt c&*\ S8 S^rt^ S4 
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ii ?r^si \3 mfWrfFFra ^ 

<atf%fafwcaa ^3} »» 'atfaFfaffcaat ^C3}a Stata »5> *OSa 
s?ca ^faata « «tfaata a^iaa i • • arrtrte ^c«t ■sfta c*a ? 
>oo ^tri>*?ta ^«ta i" atatafaa fafwfc 'af^tafta 

a^a a«a ^ara^sa fa<a ^®$. aa<a i • a atatt*t >•« 

am <5i«oi5i ii srirnfa^ <8^? 

fa<a > -« ^fla ^atcnfoa? aia 5 ^ 
fa°Ta w <3aa 'ffrtc^a «nc«if^^ ss^as tala >•»>• j nw c i 
ST^Sffafcta i°;> faa^aaa sfft^ifafria *•» 'art’tfo* aa^ 
'Q aa<a >is ca^a >>«» atat’*i >>» 

*p*ra «wjtfl ii ^rprarere ft^ 

at^a FTC’f? atai 'saaag'g ata c i iJfacafaa ’taHlo^ 
5T*iata a$ i*« a'tfoaa mala aaj a'flfcaa staata- 
aosa *tt^-5t? e i i5>s» artcaTfatJitaa ^ja^ta wta*t«ta 
ataffra >*» atatvn i's* 

^t*f*f ii ^ni^lE» ^ 

*ft*M >«* atataa ®a-e*rtaap- *tt"*f v»* ^retaa'' *fl"*f ^'®' 5 
ca'ta"nfM ^-aa « csattaa asr *«« atta'a 
■aiTcaa ®*ra Mena fifai atss-nt-n i8i atat**f >a« 

^t*t 

«m ii 2fmfrf¥fe 

<3Tn f% ? 5>8» <3ttna fapai is» <^rn « ^wi >«• <®ti:na 
<*tt'na-.2ma i *° nti^ftfafo > * > ntaa nTc^tfa&ta fa*ft«i 
:><** faat* tala ><u fafea st^teaa nKtfifaTJTa >«*» saa 
ntjtfifafsta !«■*» ^aa <*trfTfaiMa >* •* fan-^a nfaf^s 
5aa « <aaa ate^tfatta >«b- atc^ifa^a <®an f^ntcn 
can^r vq ntacwa <$*fal >«» atat*“f >*• i 

f^Sk ^arra ii ^rmf%f¥fe 

: ^rfafa i*» ^tcnfa^ <®t*f >^8 'atcafa'a^ 
fafaata faaa >*<t firsta <aata^ ^st^ta ataas^ 
««f^aa i^«r ^jtafafafettaa «faaa fa'fa ia» , aT: , ifa i a' 
sst*t fa‘fa : cacata «t«rtaf a s Ttafafa^a ^‘rta'fc's 
«tin fa<a >v* atai-’t 



C csral ] 

3sf^ ''5331 *°.a <t*5T 'Q f»l^|«3^ i13 f^efa 

>Vrb ?H^^3 SSTfa^l iVr? §33 51£33 %3l >b-* 

3^3^13 333 5 -^1 *l3Wl ib-o ^:-f«l^^s ib-8 ^S( 
ib-8 33^3 ^131^13 ^ '®t 9 t fr*fa ib-«S5 f| Sf-fasM ia» 
*t3tt*f 

■swis 11 or=sr q P?R\o %— &U5 '■yfrtTT 

3t* p ll3 e l >a 8 ias 3l«s>tt3C c f3 ^ ^13 *»« ^U3 

^ 35t*t ia'b 3t^l«3iT iaa 3f^)'53!:^3 §«13 f3f§3 
'STtS’^lw '5T3’|t3 «f«t3 iaa ^^1c^3 §*f3 5tC33 
<2{«t3 *«i r.offHc^ ’®t^c 1 5 3 ^t3 i «8 3t"!l5t<1 *«8 

3t3t“ *f » • tr 

*W»* Wfa II TO*3T5ra ^T^%1 \3 

o> 

3t'3tR Sf^fo 3Tt" p l3 «ff^STt«l 5 i > 3t^tC33 ®^3 3tC* p f3 
£j^»t3 « ^3*^^ 3t^O* 

f*|f*t3t^ O* 31^.3 3f1^C?1 31 3l13f®1 

5tC-51tfsrfef3 » >8 C3Cilt3 ?t^C'Utf3fel3 5i8 3f1^ vq ^ 
3l*l3 v ?FlH5ltf3T?r3 f^f*t3, 5f3H1, C33'Q 3^ }>b- 
Jtf3tO«t *=*» 

^ ii ^ k wnm ’Fm^ -sprran 

3^ 3^3 «}3t3'1 **?. ^3£?13 «j^t3 e l -nTtC^T^ *1313*1 
5*^ *J3t3‘1 « 3^15^3 3^3 §<^f% *58 313?tf33 s ' 

C^tai .*1313*1 ** 8 <*|3l3!:*f3 'S'll^ *38 -®j[f^T@^33 
**** 3'C*tll3Ss Ort^ **a ^£33 «t«l3 c l S 'St^H ■Q'Tfa 
^sSo ^^^3 >*1313*1 'O ^5l?t3 ®*f1^ 3l3l'*t *^>* 

3<?r 35i»fTt?r 'i o^ct >3 qrtR^ ^Rt^q 

S53C33 2l3t3*1 ^53C33 ^WISs .*}3l3*1 f3*fa 5*^ ^ 3^3 

eJ^Fs <*}3l3*1 ft<3 *^tr ®?C33 3lf^a|5t^ «l3l3*l * 8 » 3TC33 
•*13l3*1 ^ St^-^ =^31 5 8 ^ ?lt3tt“f ^.85 

^■5? II oT^^tcTSf 

^^3?*! 5t«i ^C®ST?t^R3 qlWl ^5H qf33lf?^1 

?«* 05f%-3 f^3t 9 f'Sl 3tf^ 5 8^ 3f355l^ ^88 3C3 3f^ 
^8*1 31^9 31^381 ^83> C*n^3- 

qtf^3 SSt^WR* 3 Tf3tv , H 
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^ 'swrs i' \3 ^fsicr 

<®tE*ta wt 5^5 atacantfSa ’ill'll atE<rat^alfsi*pf 
vaa «f«r*r fas* ^-s * 3 J-^a sit* fa^a: sffi-^a •2t e tt?ft 
a*® qfa 5 if*re tf»a : at*% $f«a a**** cqtJjfa 
$f»a srtatvn *«»*• 

^twfap 

«W* '=wra it mrcrr^ 

^tc^ta 5 * i® , =itt*itca f a 3 ■*« ^ts^ka^a ’tf^ta’t 
^tc^tc^a atata 5 ^a af»n o« f^*-c^ ^Tttaal *11 
stata ai* 5 ® 3 t?*i *b- *** a^rasrta *** 

atat*»t **« 

wfa 11 wrrerir^ £rfo*refcf 

^fssa^a a?t f ?>!3 ^ffj^-^a ^tt^rfa^ap ab-tr faa al 
«f 1 %faar ab-s fa* ^’fTaa 5 ?# af»ff «i*a 5 »> eifea^taa 
faaa«f*a *jv 5 issi <taWi «« ^f 5 a*fc«fa apfaa> erf^a^a 
?s 8 aacaqca , srts^ ^f& a*fa 53* ca caste's castca ^Ta^s 
^fB a^fa cat^af atal 551 *tata*i cqfatatfq 
atak*t«• • 

^ajt?i 11 vaUdir^f srfo^q 
atf^aa®) #} 7 «•« etf^aacaa a?aiaa 
^ar-ui* ^tc^ta^a; atal «if^aat e ta ^cua 
*iaW' «• 1 «if^aac c ta atai faaa^a - erfeaatfa akwfB 
fcat*a«i :> 'srfsrai'N *!< aff^a^a ^rfsreaVi *£< 
stfea^caa a'ca^fS §at?a«i atatvi *»» 

wr* 11 viiUdiw-sj f^f^q 
fsjwa 055 a^T^t «a« a'fr^ ^<*>*tf%a aqa«i ^58 a<'^ta 
a*«f^a fasten atwl at«a ^ 5 * fa^caa a<r#t 

***> ata*re '® 5 b-far%a a^a qt 3 ia<atatvn 

w 11 Cc^epr 

aW*i ^ti 5 a qfca c^a ^5 c^aa atai fa**tfca 
c^a-^as a^r « fat* a faf^a qta^faas ^a^ta -e 
"akrea oa*> faa-afoastaf afti 'sr^aac'Ta ^ca^fS fetri^a*!: 

c^t*^ ^83 c^*a f^tc*a al^Ttar c»i*c*a 
CTt^t%i ^a^ f*^fa '»*« atats-t v ®«' 3 



«it*rai stcsT ^fi i *tai fifes <sn «fifes sfat« 

sff % stw» ifi*£f i ^rffa 15 *i*«r fofeans 

sri^ <2t^ ^stc? 1 *t*ts faraiv fitat^fsw sstffiwe «tppf 
w w s w* srffivi wo* mu ^fistts 1 fjt 15 sjftfli ^ 
^fPWtPRt ffin tfffe ^ sfistCS, ^T?T^ fisrfa I 

tfWTS <3?fe W* ^ ^ffif® S*5|]CSfe «)f fe-fisrfa si ^t<- 

fisft sen 1 fi^ am slgtss aira* nfifi « fifesj ^ 

Slfesl W C*J, &tl* fifes “M'S fiw ’Ml «ttStBR ?$Sl •K'p 1 
S5T^tS *t*i s*THR, <2jtf*l-f^®rfa, $%-fi®R epffe “Ml? V® 5? 4S“ 
S^tCJI ‘*nrfffi*1’ ?1 *i?l<-fiwH ( Physics ) SFSlfc 4# sfam 
■’SIC^ SIS^* M I 

fas ? 

®<5 Si fi^fi S^ 5^51 CS ©M ’BTtfS ifft *W«. I SjvBSfM Ht* 
■( Matter ) StSl ’ifo? ; ^ Ufa ©iS I ST5 

fi^JS ^t^*T5f « ASIC'S? SteS C 4 l*l1 £i*fe *S5 Slftl Jtfffl 

^ts«1 fiRpsf ©fi I ^ *fal *fflC<? §*(S fifes ®tffe^ 
*tf^3 ( Energy ) fini-tffeaRfls ^ I *tfo* 

feRn-atf^fawft^ *ltwi *rarl »tifl«f ^s 

■tfiwi ^3i*t « fifes «R" ?WCTi 3§fa «T$«* *fefif- 

fwfcw 1 

♦ffrfif ( Matter ) S fi*-«tffere St?1 f*f ^fas StSl ( «fotTO 
•Kwfas « "ntffes stsi) ^ftai ^?®s s^fire nifi, ^tre *wt«f 
St*1 I •flflC'fa Vi)*f& ttf ^ «D^ cs *1*ftC<4J ^Jtfit ;5 l<1 i! ' *Wl4 

*rfiri ^ ^fesl «itc^ 1 w, ^if 5 , sn, *it*ra, wfa, 

■c®rf?ri ^tsi ntrt< 1 mi *i\ *R«f*ic^ wfew 

■*it^ ^*s *m 4 ^fic^ *ftft 1 (Tffic^ nt^ ^1, fei "*tf 
^fic^s ’Itfi I 'Sftsts ^tfll fif^l ^ ^fesl <ltW I 

f^55 ? «pf?1 s *nt«fc» ^tpw fe^f 5 fifes wm 

■ cvfic^ *itt; ^ 1 *llf 5 , ^tsl 

i Sf^, C^«1 fitffe ^ST'I 4)ffe m< I 

^ ( Body ) % ^ fip| ^tsi ^ ^ I ON* 

^s, ^tfe, *ff^f^, 51^, sf^fe 1 opr f% nwMf^ivnr 
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* 

fn&tcn RlSR, ntn), Itsi:—'|?1nt« n*S I |?twn ^31 

mfme*i« nmtf-‘nsnesi Imcwn ft^n n^sn sin nw mlne^ slcn i 

*f% ( Energy ) S nwttf ni nmf «rt*R1 ?|t« cml3l« m1*f men 3(1 I 

*rr*i mtal mg mt® mfsm* 5im<j «i*N mra, ststtm 

■rfv i cnnmf^n tf«3 amf& ^ i |?i ^m^i ^te'sl pf^ir® nttn 
Jii i nnntenn memn sstnnf^ 5 w |?tn nmcm sfantn *\fw ni nfonfe 
JfR '®<f5lt l^i isf%c^5 *rtms men i 

fnt-«t*fws n«rN 'S »i% ^< 5^3 nfr&mcn fifmri mtef i *tf^ 
5 t^l n<rNf msn -m? nfnnmitCfa i mtctfn nc-fj nfm* nfmn ^leml 
*wrc«fa nf% «'mnmtn nfnn^ ?lni mem \ *metf mnnfe •stents 

mfne*i $mn 'S ^vsl nies, mfci nmtf ^nn « ntnnh nmteof 
mrnmfn^ ?n i fn^jvrfe' nm ^stenn acm < 2 tntf|ta slcm ?®in nnn 
van? 'micnim ot i mnfn nf^n mam mie<n aimenl 

^*?»n mfn i 'srtcant^ ni 'stnnf^ 5 cmw nmern ^tcmfm?5 ni 
mfnc^il mani a $1 *tfen fa mm wfnc® nil i 

■tfs**! f^f^H ^ ( Different Forms of Energy ) S a| nmn 
fnf««C*r nfccm maal CWfaem; nil: ^tfans *tfe* ( Mechanical 
Energy ), ( Heat Energy ), mrfCSTtm *tfe* ( Light 

Energy ), fasjsmffe 5 (Electrical Energy), (Magnetic 

Energy ), *fnf«tf$B* (Sound Energy) ^TFUftlfnm »tf^F (Chemical 
Energy ) I 

■tfesfl ^mfnR (Transformation of Energy ) S fnf%* simteaa' 

nf%a nnmena nfl^s nnm me^ van? nfe n^wtl am mn *|es 5 ms 

men mrn^fn® sieves i mmmn silmf^m nfrrncm *tfoa vrunr 

atfimnt'e nni mn \ 

Ifatan ?»in«fc atfmm nfe'e^ mnt^fn?5 ?|m nt%m asm men i 

fa 5 ivn 1 % IcmmfB m nlnena am ? 5 tcaa ( ni fn'ntene^n ) nw aintf^s 
^|nl ^sin « ^Tcntm nf^c® mntmfn^ k^n ‘nn^ifn’c% 
ntntuf^in nf^ mm^fn?s ^ i ^IntlR n^rnn 

nfnc^i nt-nen^n ntrsm nf^ ^tnnf^e^s mnt^fn^ ?|ni ^tmen 5 nnn- 
men i a|nn if^n mnt^enn mn?nj ^t^n e i cwsni mle?s men i 

■if^ra fsrarsi ( Conservation of Energy ): nf%> am mn 

^|e^» ^ts men mmmfn^ ^Intn nnen ent^ nf^n nfnmenn cmt^«- 

5tn^fm ^n 3111 mntmenn ’jrt cni^ *tf^ nt^l nen'Q ^iml 

mem 1 ajfsnem nfeem cmR mini mnl ni m?n mnl 
ntn 3 ii 1 Imtem nf^n fRaj^i ne«i 1 





^ far** fapn-atfefarei w?[\& •ffrN- 

f5W(HE* 35 (h\ 5 4$ 53fi> i5$(E3 ^5(3 5^1 *5: (i) <5t*f-fas5ti¥ 
(heat), (5) '5lTE»1t 5 F-faS5'fa (Light), («) f%«. 41 ^fisvfasFft 
(Electricity), (8) (Magnetism) 'S (tf) ap*f-f5S5t5J 

(Sound) I '$T$1 STS1 *f5(E«l5 45H 5^53^ Kt 'STttS 5t5t5l f5C*I5s(C5 
t*1CW5 C51HS calfa siWI 9 fC^ HI, (TfHfsiW 5fW3«l 
( General physics ) f5^5(W5 ^51 55 I 




’W’lft'31 5(H559T4(C5 3f$5l *\U$ R’JflsTC^ 5(*(5J 5^551^ I 

5iWf5 «Ttm#tw<( ^*fv5T C55H ^f5T5f 5t5H 5f5^, *mi<f555T5 5T*(t5T 
5(^5 5f*f, f5§J*. a'ff® "tfec* CT^5i®r 51^ sn^SKf I CWTfe, 
f<5R ($^315, C^WP, C5415, CTjftfatH Sf'ffc 5^5TH 5«T3(C5* 
5^51 5(f35(Cf 531 5(^ *|(C5 I t*(C55 §1^1 'STfHtWJ 45* *Z0 
5E3 Hi I t*(5l ^5WC*T 5(415(^5 <9 C^f’ffW’t 515^1 3*® 5sf55(C^ 45° 
HI51 *iPITW5 '^('1)5^15 3f3ft 5 T>i^TC 1 I f&fa<531 

51, 3«H5fa fiiffa **K«fJ ^TftVTC C5flfH<5 « <.5135351 
<j4 *5(5 5 f (ts? 5J5^4 *$C\sCf I <3(3(5 f551T( f55f-4l?f53 C5 33*3 
5^H1 H1?C53 5tHf 3* , 3H3 5CH 5^ 45° 515(5 C3^51 HI HI HH311 
3SlHt3 ^12(5 *lt®, 4*33 C3 353 3^3(5 <St?5 335*1 <3lf55(3 3*1531 
•OTffiVl '=Tt5tC55 HHf^ « f%35(3*l ^flVS 3l*(5I 

3 5 f3C4t§ I 

<33<® *«1<f33»1 55Hi^ C5t5l, *tfcstC3R C3(5l 5513(3 

«Ttf55TC5« 3t*(31 I 3l?(C33 'Ss^ftt C35 333 S)it 

**C3 «TM1 551 5(5 45° *155115 fart* 5(5(5 C5 f5^ «tf^5 33itH 
ntfctCW, 3^H\33* « *31(1*3 *ttf 515^ *$3l 3(H33*®J^(E* 
3* *j3 <3fl53 *f53l %3 I 5(5TC55 fcftfTO ffiiR §34tC* sfall 
5?(5(“1Ff5 = l5l 4(5t^5 I 4^ 55^ ^*fH^5 

*(5(<f55)(^ 415(5 ^““I 3R*I 5f?5(l^ I 55 « <£^1^C5 5(4(5 f*R ^5 
C5(5 ?5 C5*(l ^T5 Hit I C5t^5 ^55 5(H55«R(5 «(<3JMfW5 
5(?1 5f55(C5, «f5fre ^l^'Q f55(fe ^f55l C5 3*5 ^f?^5 **1 
fH:5°nc5 5?n 5itre 3(5:5 1 


^ 5(^5 ^55 ^s(*f, f 5 ^I^ “tf ^5 * 15 ^ 5^5 

5 r 5l 35(^f55!|5 5(5 I 5(*l tf®5 4V51 ( 35(H^ 5*fwfa5 « 



*fla, *twt*if I CTO stfffc, 

i 

Tfl *|Tt*f ^!?n qfo ^tSTW TO ( Body ) TO—CW at. C^f^=T, 
^tf? a^fo i 

»tfe« ( Energy ) l at^l atal ^ <Pt^ ^faTO ’Ttvfr ^ ^Fta 
' 5 '^W "ife TO I 

*t1%? fa1%f SS*! % *f% ( Mechanical Energy ), S5t*f 

*f% ( Heat Energy ), ’srTC^ft^ '“!% ( Light Energy), 

( Electrical Energy ), ( Magnetic Energy ), 

{ Sound Energy ), "if^ ( Chemical Energy ) 4$ 

a? »ej faam ^ i 

*ffgsa afi*tfgas ^wa^ta a-fffc? fawta “tfe 4 w 
acansfa'® ^ i atfrc® fasjvtfe ^tc*rro « 

acnhsfa^ i 

«[f^s3 % c*tt« afem vai ifv ai ata 

it! ; nfea *ifiwrt*i ®;to i 

froths atata 4 ! sstn-fawfa. ,5 TOT*- 

fa®R, f<^Tvfa®R, «' 4 iat-fas!H—'stsfa w^faarta faf«a 

fa»N i 

'ffwl o a'tlCa’si ^na^si^ta , =cii 5 ff^» fati? 
^faas-l asfaatcw i at**! « <Fltf aja^ 

«rt e ffa^ *1%, 3 i?9i , ?'l si^-'Sasf? a^ffas aTaa-^ifa® ^f^iala 
faatfc nfaasSa mfrocs i 


1. Define matter , body and energy. What is Physics ? 

2. Mention the different forms of energy • Give two 
examples explaining transformation of energy. 



>IM*I *WWfol 

[ GENERAL PHYSICS ] 




OTrswmr 


*rfiran*f « srcrnsfr 


*tfaRtc*ta ajfffltwffasis xxfamttx axfai g *tfcxxrc*fx 
'XtsttXT ^rtxxi iwlrfax irtxl -<i w.xf xffo «(#cxx Ml X s fx ^xl 

CXlXG 'Xtfxf's nKXJX 5T3T51 «r^t*l xfa I f%l 4$ XXX *fxWl fiXia 1 ® 
X^X'SiX ^S *ff?5(t*f fen §t?1 faf^ l CXXX *T»1X1 ®lfx 1Tt*fXTXl 

x^x Mi ^fa ntx i fa^ 4^ 5jfa 4<s$ x^x ex §?ix *tfxxt*t xxi ml 
<jexx xxi, 'Sftcfh cx stxtcs ^tstG ctfcx cxfaxi xx x5jcx xxilxix 
xi 1 4xf5 fascxx x^scx -m ^ic-*l faf’H xtfacx ^slx Mj xtf^x 
fa xl cstcx cxfxxt xxn xtM xi fai xftx^ 5 xaxtfax xt^tcxr xtacsrix 

xfax CXXX o I ‘Mj’ ^fa ^XtCf 51X1 XtM UtStt XX, XSX1 r X ^fa 

?txH5 smt« ®rxi xifccx i ^ixtx $?f3 *ittai xni 5cxx xtxi cxixfex 
5X CX 5 !! 1?X S*T?1 ^Xt^XI fax *fa<5 CIFX Gjixt ^X ^ I fa^ 

XtftfTfxi>tX ^fad CTfacX CXt^f&X ®X CX 5 ?! XXX CXXX Sst^tt XX, x^ 
fafi) CX*tf XXX ^5tG fx^'srSItX SitXl XtX I 4^ 5X1 TEXlC*lX ^TfX*) 

4xt (S*!^ xaxtfa g xxsrx xacxr eixM 5ixl «tcxt5X i 

?rf*t xi c®te?Tf*t % xt?tx *ifxxt*t xxi xix ^icx 
afxcxx xi xtfa xt5i, cxxx Mr, cx-xxx, rjx^ st^fa i xtfn xt^Tcx 

XC*! 4xft ^*t5X*t fax XXH X’M I 'XlXXl 5 fas XXlX Xl*l® HI*! 1 , 

5fa sn^n, s* ^*11 -a^fa i fas 4^ xxx cxtas af'sncx ifxcxx fa ? 
xt*F5 xtxix M— xt*tc$x Mr 5(tai i ^fa ^tai 3%^ ‘c^x^’ 

5(1*11 ^3ira I *lfBil 51t^TC3J 5(1*11 xfac^s ^C3X fal3^’ 5(1*1 

^rt? I 45“ ^fft?9C*l *if3W ^t*pp, ^far XI i(^ ; *tf?W 
^<jj, C^X5pq G «rtx*5( I ?43t- ^1*1®, Xffa XI 5X t^ixi Xtfa W i 

Ml, CX'X^pa, ^I3«i( ^1X1^ Xtfa I axfafxxnx CX CXIi(G 

Xtfac^ aftfffa XI Csfaxffa ( Physical quantity ) Xt*l I CXX^ CXI 
(Velocity), (Speed), X*r (Force), Ff*t (Pressure), i5t*f (Heat), 
'Sttc^tc^x ^X«f Ml (Wave Lngth of light), pc^X C5(^ifar (Mag¬ 
netic pole strength), fx^ivalxt? (Electric current! ^sjlfw I fa^ 
4^ xtfax fitc^ixfscx^ fa^fS tfWW Xl C^rtfarx^ ftf45 (Funda- 
unental Quantities ) Xl^tCXT «lXt*t X^Xl XIX I CXlfe Xlfa faxfS 
bf^J (Length), 5J3T51 (Time) 4Xt (Mass) I ^t?X*r^Xi*f 
CXtXG 'XCXX G fit^CXf «C| xsfxcx XTCXX C^XX^I *tt«Xl XlX, 4XtCX 
^t(T G af’ICXf ^»CXX faxx ^<ll XXI XtX I ^tXtX 4^Xtfa Itfa t 



b 




s sfacsj aft (TtC^C'8 - ’fa? ^*tFF ^ ’ttft? 

t 

(Speed) ^1 p1 *!S54? ^ AW ?1?1 'el’t ‘^ft r 

?lfrfB *ft«fl ?1? I 

[ ^i « *pn <Ft?tt<F *rt*i?l ®tft i *$?’ <p^lf5 «t«flffa , *T , ?lw? 
<m^ i GW'S 's^ ^facs ^ *iw ^5i>1 
<«itG$ TO1 ^ ««r jiw, ?:?« ? m «* c?^ ^tsu we- 

c^*l i ^fB c%tB *itft 'src’v^l ^fB ^ *iTftE* Btfa?i faus t? 3 * 
C®T3 SttC’T, <F!<!<1 ^5 MtftfB^ «* C^ I '6 *WWI *tt<*J W?t< 

nc? fa^s ®m»nrai **i i ] 

i«|^ (Unit) % CW'S 31%^ srtf*tw &l*\ 4K&1 1 «tnfaR l‘ 

^«ft^ ^sf ‘set 9 ! sift’ i srw ^31 ^f 5 ? -i^fS "itOTi \f5?r 

sitfnr® $$rx i 'srfft ^fB ^ ^‘fBs ^tc? reftsl 

■^fsa ?u>f5n *<® ?<? i^i *rtfa i 4e«® ^fafB* 
frr^Tt Wf? **4* 5^91 I ft? a C?*R ^Bgl 
JTRtetW « 'SiSfttfl $$C<5 *lft? l SitfSJ 3 ? STf-tC*- 

anPTO? ^fB 4?? ft? <ff?5l ??3 'Slswt 2t5®R ???1 M I- 

Ufa Ofi“[ Ufa «*F?* «t e n»ft eftfa fa i *«««« 

?5CWC"[ C?t ^5? W? 3 !! 4t5fas5 'Site? I ?<$SfR ^ f?fe» 

c<?c*t? ?«i cwwN *it«3i?, f?t*i*re> arete?? 

<s?re sm^ 5 )? ?j??t? ^*tfa?t* **?t? *lfau an? 9fl3f ^?fB 5rfam 
4»*ff^l f^itcw Wl: 1. f*f. fa?. <<)>!. ^1 ff«rfaw 

<a*tt^t ( C. G. S« or Decimal System of Units ) vfj^t 2. <il*F. 
fW. <4^ «J*t1^t ( F. P. S. System of Units ) I 

fa. far. cgfeit2^ 

f%. f®. sfi>i. <i^ «l«ff%'® f%^fB C^f9l® ^fa '*&? 'sfav i 

&Wt*fj3 ( Length ) if|«F^—C*jf ( Centimetre ) ; 'S? 

(Mass)-^ it^?F—<5Tt3T (Gram); (Time) 

(Second) I 

Centimetre, Gram ^3? Second ^ !%^fB >21^ 

C, G S-c^ »i^n C. G. S. ?tatc5 I 

ft ft. g \3 nRft^m 

>TtUl *}fa%5 tf^pfB 5R11^ faCM 

*in CTPt « awt» *rfi«it*r wt 

(International Bureau of Weights and Measures ) ^fB 

’lf’fft ^^5 m i ^ Mm srfatewfa '*&* ft? ?f??i om t 



faf:g *lf?arf*f « 


> 


'f-fafTOW &33CTF *\%Q C4l^'Q3tf^JTl tf%1 5^1 C^ 

*r**rtfa ^ ?r«ui *?, u>^ c^ifB ^ fafttg 

(Metre) H*\1 fp W I 

^fB W'S §*ra fa ^ fafeig ^f6 *rt ? t 

?9i qt^aft *iTtf%?:^ s’Wfa'ra *ws sfa*® ^tcg. i 

^1 V* StWfa* ftlJt* ( Prototype Metre )* I 4$ 'tC'M 
WTCT? SWI^ pt^ *PTR frtff 5^1 ^Tv*tJ W'Q 21^ *F<N qfttS *ttR I 
file's »Gt^ fafetg siWlft ( Metre Scale ) q*l1 p I 

^ \3 ^ frTCY3 £*IW 

^ <!Pr mf^t* ^ c®*i, c^i "i^is*r 
‘f^^r?i’-^i<T ^ c*rr ,5 T *hi %v i 

C^l ( Deka ) ■I’fRC-Rf 10 u*1 

C*lfcl(Hekto) ” " 100” 

fwi ( Kilo ) ” ” 1000 ” 

^531* 1 CWtftfcHI ( Dekametre ) = 10 

1 C^%tf^T3 ( Hektometre )= 100 ” 

1 ( Kilometre ) =1000 * 

C5ft ( Deci ) «WtC*tg -nr ^*1 T! *f“ltt»l 
(Tlf ^ ( Centi ) ” ” ««l *i ■retOf 

faft ( Milli) ” ” tM *1 »1^I1 n1 I 

9^5 <11“ 1 C&ftfiTJt* (Decimetre ) = T ’ 0 fafrtq 
1 ( Centimetre ) = T foj ” 

1 ftftf*n>tg ( Millimetre ) =T 7 v<nr ” 

ft®twg fegt? c*if*i>f*ri>tac*F$ *&* f^rtc^ 

qrq^ni ^ p i ww c*\. R (c. m. ) C*tf1 3^1 

%1UP I (BttTfT* 4*? q*| W q%1^ifs 5 ? (Metric) 

<st*rf^ qsn ^ i wc“f<i jn^t^i •m 'S astfe ^ 

R* «1 p qfaqi «t«tt^t« ( Decimal System ) **!1 

^51 ’*TfC s F I 

: ft. f%. 

ft. fa. *n»r. ^1 

^ I 3^Cv5l C«f?lt5 C*1 fotltH 'SfS ^^1 5^1 ^51^1 ^ ^ 

* fRflvjfotW Sit'd 5Jl?T ^*ts >3^ ^ ^t*ttT CT^ ^SC9 ^ ^tH®? I 

f*5 «W8 *wtfl smi ^Wh. «ntg 







C*\. fa. ffa, C’T. fa. 'SRX 4 V C*\. fa. ^66 ??, sstel wfrl 

*$u ^1 <ntcv ^t^ttvf v*n ^ is? 
SR-C^faBt? (Cubic Centimetre) 
^1 1 fa. f>r. ( 1 c. c. ) I 

*ftf*faTa ^ i 

Mi (at? ?i ) *rr*tt5 521 

Cm ’Ifafa'n® cH> ^1 C5^( Tape or 

Chain), ssWC’tfrfa (Diagonal 
Scale ), Wffast* ( Vernier 
Scale ) sifts Vitf¥tt<( Slide 
Calipers), 2 jc-*tsj sitfC^FtfaM (Screw Gauge or Micrometre), 
C^tfaM (Spherometre) St^fai ^ I 

fafa£ ®nfafav vfa=i vsrn 'smrasfqsafas Jitstwft 
-’ttsm qftre *nc5 i ^5?®i *(«ftc«la cwfa" fafasts 

( Measuring Cylinder ) ?l^t3 V^l I 



4 ^: .stfar 

'ewa 'Q 'srarSJ nfa 3 !! 9 ! *R3Ft$ *KTKl *P«1 ^S^tt?, 

4 wT'bt.m u*pf vjs?-c*ff *i>fan>ta vtinsprcr fmm 

TO1 <3lt*l I 4 V 5t^t? Sift es-ftft* 4vfB 

■SftfBsitsi-tfafallfa faaW^Rl fafa'StS ( Cylinder ) m* vfaul 
’frtfat’i? fasB 'srre^tfav 'ssh « nf^T’f ^■«T ic f*t'f^n?i ma 

i t?tS s»t*f ^ttwtfev gflsnftv fvcvtsifa ( Interna¬ 
tional Prototype Kilogram ) I 
to<ja gits ®3-vg? cvoss: 

i c^ist*i= i0 5rts[ l c$fa -am=i 1 ff srrsr 

1 C*ttl „ = 100 „ 1 Pift „ =!F5 .. 

1 f%Wl „ = 1000 „ 1 „ = Tl 70o .. 

^qui ^tw *it*ri iftn *nc* i 


*raaHi <iw*: 

4VfB “5T5 c^Vfa^PlS * ( Mean Solar Day ) ss^r ' 5 >‘-*l^ 
4V c *&*0 ^1 ?d I 4V fa;icv 24 ^i 4« <a‘fa 60x60 

( =3600 ) cucvra ssffl v<il f5 I ^‘4? 4 V fftm 24 x 3600 <r| 
S6400 ctc^'Q | Jtfqii; 6 ! *lfa « *ifa -estS ( Stop-watch )-43 JTfatWI 
*1*19 sit’ll ??Sl «fiCV I 

* ^ {Celestial Meridian ) ft 3 ? *H *(?l ^^TfS 

JfJiTst 5jc?i | j^t-ai ^vica 4$ mi*i 

’tfiRtC*! fV| I ■ri’F rfsfgc^r spf l&l I 





ftft* « 4** <*nt^ 

V^^S. M. ^^5=^ <£l«tt^t 

43 s . ft. 43. ewfttro: 

frfCfj3 4^3* = ^5 ( Foot ) 

WhOT >, -*ft$8( Pound ) 

SPIC33 „ = OTC^'a ( Second ) 

Foot, Pound 43° Second 4^ f%^f5 “CT3 £133 

Wf F, P 435 S 51^1 F. P. S. 5^tC5 I 

(^T* 43^ % ^ 

^J3^f3^tC3 4*f5 ftftl htfll C3Tt« ftsM^ftft'® 3^ 3ft-^a 

I ^5K3* apflfa^ *fsj ( Prototype Yard ) 3«1l53 I t?t3 
&tltfJ3 4^-^€t3t°*li:^ 43 331 53 I 

'©3-43 433* ■» 

43. ft. 43. «Wtfltf8 ©3-4S 433 I '«C33>ft33ltC3 43fB 

«t3tf®l3 3T^89 3fa© ^1C5 I 

3PTC5RI 43*3* « CHIP'S 

43 s - ft. 43. <2m%<$e 33C33 433 C’tC^ I ^1 ft- ft- 43. 
SWIG'S 433 i 

<£}«tt^t3 Wi 

^tfti3l 55c^$ ^©3 «f c rr^t3l 3^3i 43° 43 ?$C® ^33 

ant*fo| ^4 Sfl3l 3t^3 I ' 

frpfos 1 ft^t3 =39 37 

1 ^fjp =2‘54 C3. ft. 

1 ^ =30-48 C3. ft. 

1 ftt3rftft3 = 0-6214 3t^=at5 g 3ft 5 ! I 

<53 S 1 31S»3 =453'6 5fi3 

1 ftc^t>3t3 =2205 3T$'S i 

ft. f®. ^) 3 T. Sf'Tftrfa 3*ft«n 

ft. ft. 43. 31 Jptft* 5*lft* fH* 3T35tC33 3l3l 

3lftl-ft’l3 >6 C3t3f3C3l3 a'fft «ft»3t3 ^33 ^f~33l 53 I ft 133 
3C33fS ^31533 5^3 f333f6 331 3ftt3 I C333— 

(i) 1 ftfrf3=l 00 C3- ft. 

.*. 5 ftfr 3 3 C3. ft. = 5 X 100 C3. ft. + 3 C3. ft. = 503 C3. ft. 

^0313 (ii) 1203 c*. ft. = 1200 C3. ft.+3 C3. ft. 

= 12 ft. 3 C3. ft. 








^f- 1 


=r> 


_A _•]. 1 _-nl 1 

10 ’ 100 ; 1000 

'« w= 5r5: foS- 4 = 21 ' 34 


= •001 ^sjtft 


7 23' 5 2134 


10 


- = 72*35 ; 


= 2-134 ; 


21'35 x 10=213-5 ; 


100 

1-346x100=134-0 


stfnc* lo, loo, 1000 4 rff%^t*i <sN w*ift^ 

ft 5 ^ 1, 2, 3 apff% ^ fwc^ w I 'sjfatS 10, 

100, 1000 «r$ft '3 S I J?*rfw 1, 2, 3 sra 

fjfW ^Rflft* W I <4$ *FPI ft«5R[ H»lft* 4} < ft%'® 

Slftt^F »i?c«r af^tl ^ai ^ i cw, 


(i) 2 C*t. ft. 7 ft. fa.=2 C»l. ft.'+10 <71. ft. 

= (2+7) c*l. ft. = 27 <71. ft. 

(ii) a at ft 16 ftfti5}fsf=5 «sjm+ T ig^ «afft =5 arft+'OlG .ittw 

=5010 iSjt^r 

(iii) 723 5 ftftftfefi|=--~-CT. ft =72-35 c*l. ft. 

(iv) 1*346 fti>fa = 1 346x 100 c*\. ft- = 134 0(71. ft. 


tarft*Hl: 23 50 ftt>f?r, 21-3 <71. ft., 712 ft. ft. 31*2 

Csfaftifa—(TTN^re (7i^fti?tCit «W1 ^ I 

23’50 ftfrffi = 23"56 x 100 <n. ft. = 2356"00 c 3 !, ft. 

22*3 (.*f. ft. = = 21"30 ,, 

712 ft . ft . =W CT .ft.-• = 71 ' 20 » 

31’2 c'sft. ft. =31‘2x 10 <ti. ft. = 312'00 „ 

.*. jprff* 2760*50 „ 

fcrte?r«l 2 : 100 ftfra:* «m»r ** i 

1 ftifa=39'37 
.*. 100 „ = 100 x 3937 

=3937 ^ft» 

= 328 08 (atfa ) 



3 : 200 afk-C^ ft. 'AW 5k I 

*£®. f*t. 45. 4f«rt^C® c-SR?l 45”F=1 <Tt&8=453'6 afk 

.*. 453-6 afk=l 9 ft^'Q 
.*. 200 „ x200 

= '441 *ft&« ( «tk ) 

4 : 25 ft. ft. 45- 4?Ck sftftf 5ft I 

25 *(t&® = 25 x 453‘6 ark = 11340 afk I 


[ Density ] 

? Jk-ktmift 5^5 wn 4$f5 k<kfB kc«tki 
«t?t ft*55 kfsftl vftUS *ftft 'Stitt 5^f&5 5ftJ W«f 

( matter ) 51 5^5 sfttfk ^^f5ir «Wf ^mi 05^ nflktft 
ktE5 I C5ft«s 5^15 ( Substance ) 5ftJ ^515 *kft CW 
Wlftft* ktt^ 'StStt* S*t5 5^5i ( Density ) nTI 5k I 

^Sal S TOT <4^ (Unit volume) «3£5|S 

W ^1 ( Density ) ^ I 


s 4*fl» *rrcw ktre* loo *r MftftSt* ( ft. ft.) i 

lUO afk aft, 103 ark ^ k«i?i 96 ark ifirl 4* 514 ft* 

W i *5, 55 «rec^ft *k* ft45 5ft i 


5«5 5^= 


$ft5 


103 ark 

loo ft. ft. 


= arft ft. ft.-c® 1'03 afk 


^ | JL V V 


—<1 W 1 H 


C^tft5 = 


_ <®5 96 afk 


C®t*15 kf?'®^ 


45° Sfiftft 53* = 


_ B[5k S5 _ 


100 ft. ft. 

0'96 ark/ft. ft. 
100 afk 


«fOT* kflTCR 100 ft. ft. 


= 1 aik/ft. ft. 

^®3t° C*ft8 5^5 'S*!!* kt5*3 5151 '»ft 5ftt ? r 

k3* *tt«H 5&5 i 


^ 5^5 






f*T. ft. 4^. 4f* <5Jt*T/fft. fft. C^’il ^ 4V 

‘atra-afft ft. ft.-c®’ 4$m.ft i 4v. ft. 4*. a«rtflra 

*rac^ 4?? c®wi 5^ ^-<° ftt&s <aft *R^tfe’ 

*T51 ^ I CW, Zitftl ^ = 62-5 *tlfc*/stfc iRfb l 

4HW ^ES^ffe «W< ft$Vl C3 «Jtt?ltWl ^*1 

*TCtc«fa c^ca^ sst$i «R?rf®j i ^ fefe, c»it5l—'fetfrw w 

fft*W ^31 ^T?I I 

V5^«ft *®tf*W ftrj c^eni *• 

srfcrspi 

[ 1ft. ft?. ^ 5 T. ] 


*RT< 

*R"9 

atu/fa. ft. 


*wf 

ml fa ft. 


TOO 

cartel 

7-86 


103 

c*it=n 

19-32 

WCStft^ CSPl -8 

*ni 

10*5 

*im 

13’5!> 


0-7 0-9 

to* 

O'92 

r.*n*fl 

0 22 ” 0-25 




0-96 


[ Variation ] 

*roi s*f& stfft *n"»tnra »o>R«tw w (ft 
4*ffe* vs m «n ft® *s]ft Mvs *A ^•*i ; afi5'e 31 ws'sffi ^tc*? 

?i i vfl^sn c^as sift ^fBcv *Rr*m ’rotspitsfl i 

c^-Re ^5 ra to *rn, ftftfc & to 

srei C^ 5 !! few »ltC^f I ^ TOl ft\^, 5tfet*ra W «tftsi c l 

20 few ^tc^ i 4*m 5 n<\ ftftc® ioo few ®nc^r i 

W ^fti *ttfen efft 5 !*! 30 few ^C9|, 5 TO spire 30 X 5 few *1150 
feW l «WW 51&513 *npfro 20: 30 <i1 2 : 3 

| ; ^r<n 5 s|«i Fl&sRf csfife 3ffJ|fti?l 'sir’ll'® 100 : 150 ^2:3^| 
| I TOl fttt C3TO*J 5lfct®HI *lforM »Wft silfac»f StftTO W 

* c*rffe yu mwttfo* ^tor *!tn i sitora w ( Rate )-c* r 




5t21, C3tT> ^11 ( Cost )-C2* c 42* CUtT? Sl^SR 212312 
( Quantity )-C* Q 'SPM 2t2l 2t?T“f 2*1 5)12 R 'S C 

I fctCT «lf^"ltci 4^K*t 4JVl"t *31 52 : 

R«c, 223 Q if3* 

*«’ fB^P ^SPITCIS* 21 C5C<RT fB? 2t*l I R « C $5tre ‘r, C-^2‘ 
TOtSPft^’ 21 ‘R 331321^1 c’ vfi^cn 291 2t3 I 

4335^fB2tf 4 ! X 9 Y 2^ Wf# 52, 58t?1 *fc»F * Wt^fg 
-5F3^ 5^C2 I 

^«tfK- x = k 223 K ^fg ip32* I 
Y 

/. x « Y 5&5J X= K. Y 5^C3, 223 K 45fg ^22* I 

*lt5 <£& 3322 ^532 3*(1 2t*P I osmift 3tf93 (speed)- 

2933*1 3T%2 C*13S faffi* 2t5t9 ^5t2 3329 ^ 33*1 3^3 

31 ^ 1:3 i 42tc3 2^93 9 -stcswiffa 332 ^ 22*33 *r@ 

*RtVlt^t ( Inversely Proportional ) 3*2 52 l ^CTt^i 2f2 2lf93 
^f9, 222 9 2t23 ^ 22t3FC2 V, t 435 s 4^3 3131 3^1 52, 

«t?l ^31 91212 ^tCf8 4^2 «32“! 221 2t2 : 

i < - 222 s ip33f 

V 

^5tr.2 ‘t -9 r 3J i 3 2315>3l^t’ «W1 't 3J3 22t?2t^1 v' 

291 52 I 

^943 x 435 y 22*22 2J^8 33152191 x «c - 

y 

.r=K 1 5^C2, 223 K va^fi} ^33* I 

y 

[ Joint Variation ] 

2i2 C3*t39 2lft X 55 fS 2lf-t Y 9 Z-43 3f59 42i29tC2 
2F32199 52 (.2, X * y, 223 z ^2f3293l3 435 X < z, 223 y 
^2f22^3)2, 9151 5^ : 

X t YZ 

X= K. YZ, 223 K 43 s f& JF3* I 
C«2 W* f3^9 92j ^5593 ^M1*tC95 C2 C3t39 

21921 2ttc2 I 



W’f 5511 


I’Sf 

fassTR feflftJ C^N ?lf*t &*\ ^<T, ®5 I 4$ 

f®J{f5 *fftc*nic* ^g5lt5 stffl^tS &,¥& *wf5 5® 5WS 
5^1 ^rct5 i 

llTO *rftraT*f 

b<T Sltfn?^ ^ R fk 45- 4W%® fal>t3C^®r ( Metre 
Scale ) 4Vs 4Tp. f*t. JPf. £H1^C® TO>C^5f ( Foot Scale ) 5J55t3 
^<n 55 i >rt'<(l5T$ 45^ i$ ^tc*r wsfr <7ifi?ftftia « 5ft-5 
*rN Ttftl Wl 7 ? I 45^ LWsW. f53T CW'SSl ?|*t l 


■ 

mu 

i 


■ 

■ 


i 

i 

i 

■ 

i 

i 

i 

1 


i 

1 

IH 

M 

■ 

Rl 

i 

Hi 

Hi 


i 

■ 

H 

■ 

■ 

1 

il 

i 


t' 4v S \ -. u5 S S3 

A B 

W fBas: cw 


^ C^C^T viPF 455, 4^ W‘\$ 55R ^tc*r e^ 5^1 

I C*fl>ftSl3 C5CT5 C§11> WS,^ «IWJ*f5 -jV C5. ft. 51 1 
ftfaftlfa *fft I 45*5 C^3 5151C5J C*FR« 3^3 qifrt® 5^ 
fttfs *rtc*i «*if& iiiftre 55 i *iw ^i m, ntm 
^fr® ab ?i®f5^ fcr^j snftc® 5tc5 l 5®fi> (tod) a arte C5{n>fai>i5 
<5(15® 51 ^ trTC’I? *lft* «1 ?t*i I 4*R c*Ki 5i?rec§ 

^55 «rt® b 2 C5fi>ftfris 55 sremi ft? 7 ftfaftftt* m* 

5 ft® ftftnrtcs I ^®5l5. AB 5®$5 2 (pi. ft. 7 ft. ft. 51 

-27 (71. ft. 5^ I 

<*rl5 45>f5 §51535 *[«31 51* i 5R *«1 51^ cd ^fi> ?® i 
<*c«ra *nw c^f^i cw 5i^c®t5 fcftj 2 7 ^f«p 5 ^® c^, 
fk® 2’8 ^c® 5R i c^cai btfjw *® qfa® 5^5 ? 

515T35 C®C*I5 »Tt*T«T 4^ ^5 T«B*1C5 Jit 9 ! 1 5®5 W I 

21 «lt*Wftc<3 Ml ^li^f ^151 5^ 4*fi» C1T§ Wt<«5| 

55, 55151 5^ JH5t5 c 1WC? > ^f®lW ^1 51^C® 



•tit* i Mire 27 tfa sfare *nc* i ft* qft if 
^fofw Ml <ref& ’Etc??! gift's*! *W1 C 5 ^ ^5 \5t?1 


D 


p ."\\W '\i 


* 

* V 

\ \\\ «\ y$ ' 

> V\\ "Q 




1 





1 




— o 

1 

III 1 

1 III 

2 

III! 

_co 

~ 

r~ 

1 1 1 1 

III 1 

4 

1 


«rc fior: Wi >rt»t1 


*r^4 ^reftJ cftM «rai <ttu i re c^caj csjiiJ Mt 
2‘8 ^ tfsre ?f re i 

f^f^r ^rm^j brqr-f^fir 

^f'Q ^1 *|tfor TOre stfwfo *ttc"f refill <§?t?[ Ml 

srMl *ftc? i fk% *rar ^ Mj *nf*rre ^faqi 
s^re «ttre i c*fora Ji^*f Mi s?® srfai §*itt 'srs^ji 
^1 ’litre *ttre i ftre ^trefB &ff?s«t ct«¥1 : 

cwre retire 9 fic*t reftm srf^rhi nsfoqi, re c*?u$ oq^fg 
f\5»t^®t<-^ *rftW 9J«S1 31^ *ttC3 I 

^1 4i^, <]sgfg<i ^ff<r utta i fas-i^stre'* 

5^f& oq*R ^c[ ^T^tC 5 ® %[gl $^fg ?^fgg ^ <TPB ft* 

”^4 ^re i vfisR ^jgj §^fg<j c*r ^nf^f^® «itre 



®*iv 'e «sr fra: f®'8l^st J f-4?i 

qftsl reren ^na ?lftre i $fgire 

o wtmr frw wftrei , *m $ifet* *«foi Mi *tt«n 

i 

C4t«re 41 fll < »wrt«ra »n**wnrc Mi i fctw* srtfare 

II—*. 




slr *irt«tfTOi 

TOf*tft c*f®rai ^f’ti *tto to i c^i3j *to ftcani 

^toi *toi *ftc® *rtc? i <ttci 

cTOt*ft ( to*i fafaTOfSc* 
*t<st«tw) 4**l®tC* TO1 to 
TO tc® $to nftfa cw 
**K to i ^ *tdn <r$ 
^f&«Rfron 3jc®i cTOicto 

S& *ftC*t 4**T«TO TO1 53 

TOtC® ^tura ^*f5 ®* C*CTO 
^ ffe?: c-irl^? *etl ^e^jj ^ 

CTO*!!* ft* **t*f *t3 I -i|<R *td? j?Wl C'SD ettCTO 9 ftC‘( 

<3KTO *tft ( reading ) CTOT*ft? *TO *ftTOl 3t5“C3 I 



*t&® 

crorcro ^ qtftTO to awtil* toi **i ^ *jtf«i*ii*f 

( Slide Calipers ) TO* 3sft?l TOI ^ TO*tTO TOt«t*t* 

fcftj TOI to ^tc® *i*fe <2* t“TO®3 c^fS <4t*i «rfi5 i 

*t<ft* |*TO ^^C«T OTTO *?]* A v«|*‘ B ^ OTTO >lft® 

*IVS? I A *»!*$ OTTO J|ft® JpTstTO TO<? I f*l B ***$<:* 

« ? rcr ’ift® *r«« toTO dfrol totiI to i $to Jif?® 4*f3 c^ft 
cro toiu '®rtc^ i c$ft c^fil ft* TOt$TO«tTO *ifroi 



A B 


^ fsai: at*® TJtPiTO' 

TO I B TpSf^ftc* (ftfNl A-? Jtfro JfxTO *f*TO[ CTO1 TO 
OTTO O-TOfS C^ft OTTO TOH TOffa Jifro ft* ft%| TOTOcf I 
TOJ? B-C* f*|P TOftfl ftc* A <3 B-4* TOJ f*g $t* TO I TO 

*?1 TOft b wto 5#® tott cgft cwfifa «m wwf& *5 otto 

2*4 cn. ft. TOTO $TO «tfC5 I «t*1 A 'Q B WTO 

TO $tCTO 2‘4 c*i. ft. I *|TO B-c* A TOfel 

*^TO5, csft TO8 c*c9i^ %*ra ft* 


*rfat*r« si e ri^ 



TOtffo *$TO[ I ^A>«B W** TO *|ft C*fa« fciTO 
ft* qfl TO TO & &r*l« 2 ‘4 c*i. ft. i 


Bt^W *Jtftl*ttOT3 TOlt* 

*JtftrTOl? TOW ftfta ^ftffifc TOtora to 
^5t»w wi TOt^ ft<?i *ai TO i 

HW ^*rtm*l s W^ TO TO» ftTM*rft-4? TO* ^tffts* (Rect¬ 
angular parallelopiped) >i)*fi> *tift* J^TO* 'TO'$ ; 1 (Volume) ft*fa 

*fe *^c* i wfftTOfa tow $TO fcrfJ. «n « c** 

TTOcq a, b, c- c* TO *ftre TO l TO TO TO &T*J« ft'fa 
*f*re s^c* i *td* i^TOft 

SfWJ <5t£* TO 

*t«l *tTO fctfl CTO* *lft^ 

^5 I c^fa «ora 

^ WN *<5 CTO* C* ^TO<R 

*TO, TOt^ ^ ftc4* £«ftj i 
4t*ro %’s « c** ft<* to *Tt£* i 



^t^ral 3?lft Rectangular Parallelopiped-^ 

^ITO- 1 =MlxxC** l ' 5 1<®4* fttf* 'srt*^ V = axixc. 
ftffcta sfttes*! s to TO *1*. 4*fc ftft>8tnra specif* 



( cross-section ) c’Rxpcri ^ 
ftfa *f*C$ *fc* I ftftat*f&C* «WPl 

aft* ^JtftlTOfa TOCTO TO UPRTO 
TO *t*tc* ftftatc** 

^If5 *to ^ ft* ft* «*K *t* i 

4’R B W** TOTO faft'OtC** 

toto* *n* *it«n *ftc* i to **i 

*:*, ^it*i=d c*i. ft. ^ i 

2 

C*3F5P5| = tit* -, 


ft* t Pif?|'QlC?(?| 



> r = *rtt^W 


*Jt*1»f=^ ] 


^nft, ftftt ate** ^t***=-StaTO* *1 4JTO5C** 
C*W X ftfa'ate** frftj, 

*ft ^ ftfta::** c*i. ft. s* to ?$c*i 

nd 2 

TO^»-~X*. 

(^Ttftni^fa »rtTOJ h ni’ti to i) 






W«ffw1 




[ Vernier and Micro-metre Screw ] 

^rfasi affastfa c^t^ra ^ fafaifaiifa *\te 

*rt*n m i fa^ fafafafeTra* wntvn ^i *i^tvt ^ ^«tc^ mffare 

TOSfVfnHI TOT afCTfaR I SlfaqttJ C^J 'S *rfat3FtfaBtT 

^ <C®1 I 

'6'tf^J'fa c^5| ( Vernier Scale ) % ^frefa^ 

f*t. 'a'ffasfa $XH ^SfsR ^CiR I ^tre ^ * 1 tC“l ^fB 

’fW* ^13 ’©tfa^ItT C^^lfB 'Sff^s Sltc^ ^ *lfa\5 



0 


u 

ifi 

i< 

ill 

3 


TTTT 

0 


r 

i 



ii 

ii 

2 

TTT1 

TMT 

3 

TTTT 

. 

TTTT 

4 

_J 


: 'stfirsts pw («lf5 c*\. ft. *ra , «K»ftp1 ^ ^ftal '®ffal) 


«l1*TfT re*ifB TOtwl ^fa ! otfast? tw.*\ 10, 20 ^1 
w«f*i tsri *wts? ^4 «nfare *itnr i *K«rtT«f® 10 

ef5ftr$ I ^K^SCSRI C^ITJ TT s 'StfatfS rec*ra ?R«ffa 
TO I fscas rt«n ^C3C5 o TOT *R3t 

CTOIT 10 TOT TOl I ^?n 

10 sifararsi tt = 9 ^ippi-’ w 

•• 1 » II = \0 II 11 —TO fa- fa. 

= '9 fa. fa. 

.*. (1 )—(l «t1^rfa *ra )=(l - '9) fa. fa. 

='l fa. fa. 


r~ 

U 

Mil 

5 

Jill 

III 



\ 

111 

6 

1 1 1 1 

7 

1 II 1 

1 i 






- 


ii5 K fa?: 'elf^rta w (etfs cn. ft. «ra a? Vfan ) 


^ fare mi ^farecw s ®tfafrc?3 o Tfa 50 (7\. fa. 

ff’T ^C*fW| fa I %C1 ^tlS? | fa<§ 'SffauiT wfal ^c^gj-^ni '5(t*W 
*1 fa. fa. ^fa?1 ^ T'STfa 'slfaiJtW 1 fffi ^CTOTCI 5-1 WN WT*1 
're ns, ‘1 fa. fa. farpifoT i api»t ffasl^ti < ®rffanii 

'S'tfaTTOT 5 fft Wtc^tn >lfa^ fafanitc^ I ^5Tts ^9f 


faf%3 3f33t3 « 433 


wm 5'0 trft stre <5ifinrt«* o 313 3 % ^33 5 x 1 <ri -5 fa. fa. 31 
’05 &\. fa. fafafaBic33 worn ^ifani3 C^T mi 3131 *ra3 
I 4^ ^31^3:33 ’1 fa. fa.-C3 <Stf^Tf3tS ( Vernier 

Constant) 3C*1 I 

3F»3t1 =(<43* G5tT> )—(ifl^s 

*rtf*t3ta : 3C3 331 313, 43fB www <?ffar 3tfaro i 

W-of5^ 432t1$ ^3(^3 0-43 3^15 fasit^l 3«fBC3 ^fTC3C33 3tc3 
33t«3t5f5tC3 3131 3^3 I ^1333 «lft3l3 c^lft 331331 W'SfB* 
<333 3fa^ f^3 3131^31 CW'STTI I 4^ <33*13 «lfa31C33 

^5 3lC33 ($3 3fa3t£< ^C¥t*13 C3 W13 'sSt^t^ ^FC3C33 3li 
( Main Scale reading) 43“ <5lfaft3 C*t*!3 C3 Wt3 ^1C3t;33 
C3l3'9 WtC33 3fa<$ ft* fafare 3^C3 <3l3f^ < ®tf%rr?I3 *tti 

( Vernier reading) I 

43i?, c’rtfe btfj=( ^^c»Rr mi) 

+(’.«tf^itCRf mi x ) 

.*. *^3 fat<3 frfaj = ( 5‘0 + 5 X ‘01 ) C3. fa. 

= 5.05 C 58 !. fa. 

3J3?t3 S *t^5 3 J Jtfa 9 (tC3lr 3fa^5 <®lfa3l3 3133 3tE3 <$t?| 
•trffc 331 ^3tC§ I ^3tt ^\i?5 3Jtfa3l3' 3^31 C3T3'« 3<S3 
^5tC3 3131 3^3 3tC3 I 

mfsw 3 pf& (Instrumental error ) 2 ’STIR'S 31lfal3t 7 f-43 
<5tfa3t3 333fB 331^31 fa3 333fB3 3fas ffa^it^C^T C3fa'6 C3fa« 

3E5I ^FC3C*F3 'Q «tfa3t3 C3TC33 0 ff13 $lfB fafaul 313 31 I $5tC3 

3tfa? anfB 3C3 I ^tfa^lOT ^3?13 ^3E33 ^13 ^tc<® 3<$5l 

<Jf3 35f?1 ®lfa3t3 3^31 3131 3l3 I 433. <5lfa3l3 ^Wl3 

3l3faC3 5 31I3SC51 4f Ij33 «tF5J3 NlfaF3 3fa^ C3fa 3f3r$ S3 431 
<5fafaC3s 3ffac«T ^ f33 fatSfa 3fatS5 S3 I 4S3FC3 ?lfa3 3pf5 
3t^9 3Tlfa3l3C3 3T3S13 331 3t^5 3113 I 

5-W 31 

3C3 331 3t3, 43fB 3lt53 31^1 31C^53 C33 31 3? ^5lC33 
«t^^5CIf3 3Jfa 3lfar® $^3 I 4C^C3f 3f3i:33 43^ fafafa%1C33'6 

^3t^3 3^^ 31C3 I ^'531*, 43F fafafa$tC33 3^1t3 3^ 

3tf33l3 3C53 sii:3l5R I ( Screw Gauge ) 4^3 43fB 33 I 

3«fal % 43*fB «F«f ^31333 3 S ^C33 ^ 3tl^ A 6 B ^fB C ^ 
C3t^3 3T5 I A ^ 3*3^, fa$ B3^fB ^-433^1 *Tll5-33^1 431 CM 







B-C^ toIwi I St*if5 ’JJTl^OT A « B **t»f 

*TO gt^hTO CD 4ft* fofTO-C**l s-^ O 'ft v t 5 F **rf" *TO I foft 5 ?- 

C*«lfS f^f»|f5|!?m fftFt ffcft® B ^ ^UTO g*fi> vilSR'otC^ 



SVK fe l 


4[** ^tC3 afcC* *11^ ^31^1 $fi> ^i|Pf»| <fl liftf-(WBI 

§*ra ft* ftfafafrt* *tf?Rt*i *!froi qts i b «rt* a 411*1 fa* 

4* ftftftfefl *4tTO TO ^TOs CD 4ft* \*K*CTO ffr 4*fi> TOC* l>tf*3l 
C*C* I *TO1 B 4tf*? A 4ft* 4* ftftftfrt?! *lfTOl *TO iW 

^«TC*CTO >W TO tfrol 1ft I *t*rflft CD 'SRCTO ^3t*ft 4t*C* 100 
TOt* *tc"l ®t*t *frol cTOtws 4^f5 c*?i ^tc^ i 

fa 51*1 ^TC*CTO §TO Wt*1fttf**tTO 4*fi> fftM *lfcl *tC§ I 
^TOC* <3*ttTO! »rfa ( Reference Line ) *tTOl t$1c* 

Tffi ?f%ra ntfo I TO3 a « 8 TOTTOC* "^4 *TO >TO? ®tCTO CD 4ft* 

^"CTCTO ■tprctcTO §TO *tfroi *tc*. *to ^w« c*cto ft* 
C3*t«*t sft^CTO if** Plf*I* TO I ^t^fBc^P ^Tt|c5i croi 1 ft 

4tC*J* 1ft TOl CD 4lt* ^IC*CTO 4*f& Wtc^l^ ^TO ^tf%1 1C*, 

3*t*ft CTCTO *TO ft* «tftfa* ittTO ift* ftfa$ TO i 

®lfa& *M ( Least Count) S 4TO ^H 5l^C*C5, Sftfifc* 
3*f*ft C*CTO itl 4 ? To ^jllfc* B 4|t* 4* ftftffifetCTO TO ' 5 t**t 

*1 -01 ftfafsfrft nfroft *rfwi 1ft I $?tc* nfift *t*f 

( Least Count) 1C*t I 

f*t5 ( Pitch ) S fj5 4* *tt* ^ £lfa*-G*CTO 

tero i*fei *rfroi m ^ftic* ^sfB^ fas ic»i i 

^bto c*ft-s $-*fCTO »rfiJ it*r 

fro 

CTtfe »It«tJ1 

■ B (>initm) ^=-oi R. ft.a-001 a. ft. 




*tfiprt*T « 4 ** «Mt^t 

^tfs^ aplfc (Instrumental error ) % qs-sfora vjafafl 

a « b «tt^ *r»« *fa*i ^gr<m ofori ^ft avfcw *fa;ra 
*lf^ ^fas I yfo sfl fast <®t?1 *&*! 

*itf®* fats apfifa •rivifl ^t*ftl *fti 

’ll Q¥i qt^w i yfo «jvrw onflow *rtfa wtPuttr 

A 'Q B **H *C3, <®t$1 5^01 ^tfai^ apfB fitC®J* *td &u$ 

ftnrw ^f%c^s i fas sfw ’KWft’t ettsfa* ?fr fivt^n otot 
a'sb* tsfas **rt *a, sstsdstfa*a?#sfrej**rtdssfa®aft 
*fa<® ^a i 

: <7flsw *w faas eSyzWM CfaSfsi ( Area of Cross- 
section ) stfnsts *st sts i ** <®m* 

^rtra ^tfa® *re«ta fafSor pt*ts ct w *ttafl stsstflc* 

4t^W5W ( Cross-section) SC*! I ^StfaS «t^C®5W* 

C^3S^=wx ( SJtfaO 2 I 

fawra $-mc®fs *tt?tai fasf&s fsf%a "flora sits srtfari fafl 
sits ^ etraft *fas£ tfsosora c^are 1 ^ *it«fl 

?fas I fasfBs SJtS EPIC'S ^OJ, A 'Q b attest W 
si^ota sfsfl sfr ^sfa® ^a s®’* 4 ! stl a « b etfa fasf&c* 
fa* -*K *a i »*hr hfa* « ^gt*ts «t*ra *td aft *fa«t fac<^ 
sitfaf ni'Qfl st^a i 

^ <srafas *iw srai sis:> cd «rt« l fifaftfcra wtc*m f*i 
fac^ ^ csfacs^t fa^ws *tfa$ f®t*ts c^c*ra 45 nn 
fafaitcs i toir forty srts=i fafafifcra+45 x T fo ft. fa= 
(l + '45) fo. fa = T45 fa fa 

fas* apfs stffa*! fitatsRfa ^cifat *fal sfa® i 


^ffas cTrntftlJrt* ssfite f-sfs?^sw®i 

I a. b. c. fa^fs ’ttuta *rafi> «tt:* I M ^f5c* 

4*f5 ’tfl d *a I M-«fl?( Jifa® JRSltf 

c?tfef5a M-viRr ata i c?fcf5?i «n*fB pt*t^ cm 

^t!:^ I 100 «tc^t fov'G I *tt^1 JR9IIt 4*fB 

s ^t*t?i ’ttc-t «tt®t®ta i c?f^fBc* <«* 

*(t* 8-«t»R cflfefB Jit^*t'® i fatfafa^ra nfimM 

$y i T^t* fa?tt^Q 4* ffifafaJt* ^<t^i ^ta i ^<4^ 

* ^t?1 C^TTeW-^Tff® ( Spherical) ^1? *]t*tf»T ?Wt ^t5 ^rfaffll 

Spheroraetor. 





*8 


ctd>fi>C3 C^C33 *[tar 43 33 *lfwt»l d-43 

ftut* T U fiTsifita 31 ‘01 fofafita &d 3331 ntw i ^ -oi 

f?jfi?if^^t<)^ C3C3tf3lM9fi>3 ^ 3t3 ( Least Count) I 


3T33t3 % 3£3 331 313;, 43 f& 3tCS3 *ft^*11 CtrAa ( thick- 



>« st fras: CTpfttftifa 


ness) faffl 3%3 5^3 I 

<2i3C3 3®f5 43fi> 33^3 3^5 

3tt&3 csrdfti ^33 Bifirai m-c* 
^3tt?i d- 9 rt3ififc3 ^3C3 *f»m 

*T9v| 53 l tsfa’f* d^i 13 $3 

*ifsw c?rfef8 3t3i 53 i 

453T3 m-c* *pt$3l d-43 
*t31 C?t^3 S’tfTOW 
&3 **|*f *31 ^ | ^ qafg 

3t33tR 3?f $f9|3l CSffefS 

331^31 ffal ^313-^3^3 3® 
csrcfai ^33 3t31 591 4^ 

'33’5t3 ^T^IH M-C3 ^3t^9l 
d-43 fansns 5t5i 3® csfdfa 

d3 **14 391 53 i 


^5l$5t5 333 ®T*FT 3t%5 5tc9 ^Ut3l3 C3C*I3 3?5 93 9 tf?9t c 1 \31^5 
5^ | s^ *31 9t3, fgt*t9 CPM* N 35 ^ItFC® 3^ I N-C* 
aTf^fe stf 9 ! ‘01 fij. fit. 5t31 «*! 3f*C»$ Ctf&ft* ftt<9 C39 *Tf'63l 3t3 I 


W<*f%!t3 3J3W *rfwW 4*f3 «StC5t»^l5 f393 I *HTtC<5 f3f%3 

W3 «3R W ®tfaro 5^C»I 9 ff5Tf 9 f fawl 3f5lt 9Tf3l TO 9 I 

«tt?f^ ^rtf*f : Mr, CHW, ( speed ) «J^f% 

9t3tCW3 *ff?Rl*f 331 9l9 3t?tC?3 ?tf"T 3C?f I ’IftffTOtS C9 33*1 
9tf*t 5T533 5?, Sa^Wl «1ft%3 <JTf*T 3OT I C993—^f%, 33, Ff*f 

<313 afffe I bf^J, «* « *RH 45! f^fBt3 C*ftfil3 3tr*t 3t3 l 
C«Ft3-e TO3 39tt<3 •tfart*^ ^5t9 «3 3C«T I flftPw 31^1 
43 31 43tf93 3tf%3 333C3 ^ 33^ <2Tfff^^ 3tf»ft3 s 
331 3t3 I 

<*T3«p; 0313^9 3tf*tC3 3lf*t3fi| ^3^ < 3l 9 t3t6’ 31 *3133’ 

( Measures >C3 433 331 53 I <Sf3t3^ 433 fi'll^l J#3 

4f5f3^— ■f*f. far. 43? IS3 5 . f*t. i£(51. 433 ( C. G. S. 

and F. P. S. Systems of Units) l 



ftfes ’tfircft « 4** tfWrft 

f*r. far. 49 . 4** £9t*t9 ft^fS dtfa* 4** 5^9 9913^9 

c*rf^WWi, atm 49t c*rc^a i 

G*if«r»fiH>ni ( Centimetre ) S *trfflC»r? 9'*r-99t*T9 

^9fat» srffiftfa-tftfew ftaUfl^sr WC'Q‘3 frftjc* 4** ftfrf9 9*1 
59 I *tfefn9 v£i^-^<t'C*r^ «Jt5 4* C*lf5 <»tC99 4* 

I ftft>ftfet9 ( >W*C*f C9. ft. 91 c. m. ) 4* ftfrfC99 «F-1«M I 

<5}ftl ( Gram ) % 4 felt (TlfijWJ® &pt5t9 4 * 99 c*ift>ftfrt9 Um 
®C*9 =»9C* 4* 5fl9 9*1 ^9 I 

G^S* 5 ^ ( Second ) S 4* 9=5-C*ft ft9C99 ^'“K* 4* 

991 59 I 

4*. ftt- 49. 4** «9t*t9 fe^fS C9tf** 49?* 5^c* 9913FC9 ^S, 
«ti&Q «c*c*i3 i 4*ft> «rt*rtf«f^ ifw 'e 4*f3 <s}t*nf«f^ *rt&& 
'6t9*>ft99>1C99 9fa*® I 99C99 4** C9C*** &S9 

£f91*tc^ 4* I 

ft. ft. 49. £t9t*tc=3 c^5*1 ( Deka ) 'sftl*, 10 139, c?C9f1 ( Hecto ) 
'sftft 100 139, f*C*1 ( Kilo ) 'sNft 1000 139 c^ffe *t*ft*r-C9tC9 9<5 
9tft 49’ C®ft ( Deci ) MK 4*-9*r9tN*1, C y f5 ( Centi ) 4*- 

*1^t°*t 491 ftft ( Milli ) 4*-95^1’’*t «i^fe 99ttN*t C9tC* 

Clt^ 9tft £)*t*1 *91 59 1 C999 1 f*C*t5jt9 = 1000 >5119; 

1 ftftft^l9 = ToW ft^ *1001 ftBt9 ^JJtft l 4^ £i91*tC=S 

9*1139 91 9*1ttt*f9 9151C9I C§ft 9=5 9lf“1t* £1*1*1 *91 59 9f*9l 
t?lC* *t*fft* £S*t1^l'Q ( Decimal System ) 9*1 59 i 4t £191%=$ 
Wl *919 ^f99l 59, 45^ f9®TW9 C*£4 491 9=9*1 9*t*Fta,^ 551 
5^C^EC5 I 

^fB £91*^9 9991 : 1 tft = 2 54 C*. ft.; 1 ^B=30'48 

C9. ft. ; 1 ft^l9 = 39'37 *>fa ; 1 9fel3 = 453’6 5Jt9 I 

1. State what you know about the origin of Metre. 
What is the Prototype Metre ? Define a Oram . 

2. What do the names C. 0 . S. and F . P. & indicate ? 
What are the fundamental quantities inPhysics ? 





^fwi 

[Mechanics] 


[ Motion and Equations of Motion ] 

fW »PK8 ^ *HrlC9^T (matter ) ^ *tl%3 

( energy ) stfsfsRt* ^ I W? I “tf%3 fa 

ftc®r<i fat wts ^ i *t%?r Stitt'S «rtTO *ti?tc«fa 

sitojsi S'M w w i §tw* w i ’iwttf 

TO’ftfS <$t?1 *ra ^*13 ^ (force) mN i 

•<3? tfjntpm wi *rctpfii 9 if^R *«?i to* i *£*1* *w*f 
'Sfi^i weft «*i*titf* fani w*t ^toitwi i 

•WtffTOt* 5wfiw1 ( mechanics ) *C?l l *srfrol 

RtPitMt* to* ^itoi c*j **■i «ti*^-*jTOt* ^fiR fats «t*iwi 

*KS*fB* JR*1 C*«fl.^»l i 

TO ( Body ) S TOIC«fa RVtCT TO *C5I I TOtC<* 3!fS 
'Q ^ftPsa I «f5 TOC* TO1 ( particle ) 

TO ^ i *«t* TO* to$ *froi sea TO st* i t? *®f *rcTO 
St* 8 sffi CTO'S TO* « CTO'3 ^f5 TO* fro sto ssts^ SStS 
Stt* TO1 *^tS c?k *<8C*5 TO ( rigid body ) *tS I 

faf% ( Rest) ^3 “Stf^ ( motion) % *jf*fH}tfc CS TO*3 
TO*1 CTpfW ’fit TOt'-S* CTO ( *1 fa ) TOt* CTO S5S ( *1 

Sf^lS) I CS TO^S TO* TO? sf*3 Sf**^® ** ai 

sa1?tf*SC*F **5»l TO. *t*tW* SStS* sf*<5 TO SfTO'aS *S TOtfS’TC’F 

sss Sts i s*sif*> to* ssts* ^f%® to nf**<Sa *s si 

*fa*1 SstTOI % TO 591? C*TOfe CStfol Stf? W.SS Jlf^s 

ifa] ^if^^l9j ^i Ji55f i ^ifB?i ^ 

^f5 ^t 5 ? c«tf^rc®r fa ^finii stw ^ f%« $m f%^c? 

^%l ’tl^fBc^ ctT^ic^i ^fa\ ^ca i ^^1s ctf’tl 

^ 51591 ?!1 'Bfpsf ^ 

^ I ^1 f^f« JR*[ <«rtc*lf^ ( relative ) 1 

S ^ I (translational 

motion ) « ( rotational motion) I ^ 



■Stfe 'Q >[^1*31 


«iro]*fB *«ti >t3*imt3 4*t <*3* *f3*i ^u *ift^n *a 

tstsi ?ta 313 at *rfec* 3a i 3ft 3*3 staffs 

*11 4*f& ftftfc siwnwrt 
fifai fag* c*® *fs3i 

fSlCl Tin *lfi^ *53 
*W *tc*T 313 at ifac* 

3a I HG{ *31 3lf, 

4*fi> 31 A ^3ifa ^tcs 
3tan ** *fal f*|^ c i ’fa 

A' *3ita c«ftfar (i8^ f&ai) i 313 ftfsst **rt 3 «m ^3^1% 

( a, b, c,.) 'Q faSfo *3flf% ( a", b", c, .)-c* 33*15331 *t3l 

33* *31 ?ta 3ft 5131 313 

53 erc$j*f3 **i 4*t ^a* 

'5tj%3F5f *f33tC5 <3t?1 ^ta 
313 lt%5* 5*R 3*! I *3 I 
*T3 3ft C131 3t3 C3 313 
ftfal *31 4*f& 331C33t3 
*!3fl* ftfl* f3*5C* (^131 
4*f5 ft^C* ) C*J5 *f33l 
faici 3f3t^C5 ^®r*1 s?a 
313 at ife* ^c^r i 
>«5K fscaj m x * m t ft 5 ? O 
f3*g* a® *%i 
43t m x 31 w 2 ■e m 3 4*t 
33*IC33t3 ^fa® O 43' O'fag* 5*5 *f33l \f3t'$:§ I 

*ra«l ( Displacement) s Crist'S 3^ ftfiffc *1*03 

*1tfWF5 X Q *TO8 G$ *ftW 3ttC* 

^1W* (’tfe* fifC* 3Rf*x5 ) ^I3C* 33i? *I3«I 

*OT I 

353 *31 3f*. C*fa« 

4*f5 31 «MPl A fag® 
fl* 43" fa|**l ’fa ®1*| 

B f3 5 g® il’ffa® $t*t I 
?'3'3tt A ft'g B fa^ 

131 (B f\\ *tt® A 

33) 4*fi> 33353*1 tffa*F at 33153313 Zrfj 313 33513 3t3 
( magnitude ) fatl *f353, 43° 331531tfl> *1533 ft* 313 >13513 



i*3t feat: 33*1 







•rctfflrei 


ft* ( direction ) ftc<H *fw i qft sj^fB w*M ( ACB , ®W1 
ADB ) ftql A B fvqps §*tf^ AB *N*\- 

CWft TO* »RM ^fi>® *ftc^ ( S*SR ft® ) I *fft B 
A fk\V5 ^t^5 'St*! ^C*I BA Wi cKffB ( AB W ^ 
I W ^rf^C'3 ?tc5( JflKfl* sift 'Q ft* 

*ft<r® *tc* I t[U 4ft. ftf. 4ft. (F. P. S.) ®*t* ^d> 4rx. 

ft. ftf. (C. G. S) ®*C* c^ft'Btts at*t*t *31*3 I 

iSPfs ( Speed ) S C^tS'S TO *1 ^«M 

i£|*35 3T30 ( Unit time ) ^ |TO Wftre 

TO *1 ^«tt? apf« ^C®T | c*H« apfe q$W 30 J)t^ 

®%?1 ^(»i?1 lf% (71 ‘sftfefB ( ^3, tff*«l *1 (ft C*fa« ftc*fc 

cst* iii c*;i) ajf* 30 utt^i ^3* ^f®®^ *ftrec§ i -ntftfB 

C*!i[ ftc* 31^C®E5 ^»T?1 35fT3 fi(C?t^*{ ilft I as#* 3ft ftcH 

*fk® ft* f^ctf-r *ftc® stc3 nl i 

G 5 ^ ( Velocity ) S TO3 ^1 ^«tt* tfW *1*03 

i <7it?$ w*r* 3ft 'Q ft* ^®<it‘ wn 

3*fti:® 3ft * ft* 3ftc® ^tc* t 3 ft crew's c^mtft ^5® 
ftc* ^t?i 30 sn^w ^ «rfeaR *« ®fti ’tiftfito <7ft 3*ttc® 
^ftic® ?for—"’ttfefBa f*tc^ 3‘frft 30 3t^«i i” <3®®* 

fifcmflW 3»f$G* C^’t 1 

C3W 3ft 'Q ^ftt* F. P. S. ®*t* 3 $ atf® C’H^f'Q 'awl 
C. G. S. ®*c* c*lfl>fiT>Ta affe c^t*^-® at*i“t *31 ^3 i 3ft 5 t-3‘fr, 

«!<?f® faf%* ^?t?1 ai^t»t ^s?1 «ttfac»i 
^ F. P. S. ^31 C. G. S. 4^1^ *(f%ssf®'® 

^1 ^ i 

§Wf$3‘1 1 : vS^fB 5tlf%<! c^C^t? iTfil 30 sjt^ I 4ft. f*f. 
4ft. 4ft(ft -5tlf%fB?f Slt^ ^^5 f 

C’K’H — 30 sif^ ^_30_£t^I 

1 ^1 

_ 30x 1760x3 
1 x 60 x 60 
22 

= 30 x «tf^ cw« 

= 44 «tf% c^re'® 

2 : ^fB ^5 4 1 

f*I* t%. 'fl’I. lEFf® ? 






^=4 fatsrfftito atfo 

_ 4 jggtfgfrtg 

1 

_ 4 x 1000 x 100 CTffifgfct? 

1 x 60 x tO c^'O 

= 111 J C*\. fa. «tf% PICT* 

W ( Uniform ) 'S ( Variable ) cBjfe ^ S 

^ ctr« ? *«n fafafc to (st? w c?ct 

31 c?3) Rfa si? si?* *FfsCT 3W<5*fe 

m I ' 8 W1* ^fs *m 1 *fa CTfa'e ^ *1 ?«I1 4*.^ faffi£ RTO 
^FWlCT ( St? *S C? 5 ? ill CT3 ) fsifw^ fa{^ 5R13 
’TOfa 5*? 'srfsaR ?C* 'SI?! ^tpi s??3 C^tCT *1*1 I 

*3?U <^5| 'sir | ^ ^i *«ffa f^ ^^csi 

$?<t C*siCT 'SfR *fatS ?^c<t I CT331 sifs* HU Rfa <nf%CT« 

fa** *lfa*fss ?§C*CT I 

CT* ?tc>I St?E* ’MRS ( average velocity ) 

' 8 W*1 tJJ’S ( instantaneous velocity ) *T*1 5}?t“l ***1 I 

^PWrotfafti CT*** ? ^«f1 fafirfe RTO *J*?E3 

ct ^ c’lt «p* «rto sm^ct sis c*st *z*\ i 

Sts c?st=^_I^- 

c*ni> rot *jrT3 

*fa CTfa'S ** ? ^Tl SR PICTCT 2 fasfa CATO'S 4 

P1CTC* 6 ys 4*“ B'J’f CWM 8 ^ ST? 

?^ct st?* c^ <hjr <sm st?* sist*^ str 

=-^-=5 tffs CTO8 i 

*tft « CHWC5HI qqjCTt (mean velocity) 

2+8 

R!1 ?! I WTOt =—o— = 5 ^ uf% c^CT* I 

?*sf3 *fa <2W CTCTC* 2 $•£, fasfa CT^vQ 4 CJiTO'® 

7 ^ C’lC^FC'Q 11 ^ ^tfaaF 3 ! 'St? st?^ 

sts^st^t = 2 1 4 + Z+lL = 6 ^ 4tf^5 (TfC?:^ ^ 

WC^PRI ^ =^-^ L = 6 ^ f & «rf^S CTW'a ^ I 

, =rs^ cw«n ?lcscf, wi «tfo* *if5i^ ?« 

?l ^^c?l «t?fl st^C^st -6 TOTOt »Rt=l ^ I f?l ^fw stfs 





V 3 o 

nfaa^caa *ta fafift al ?a 'sifi jc^c^t *teca*t « awa^t atata*te ^ 
^a al i «t«Pr tortw ^f5 faftl stta (2 ^5 < 2 tf% ctpm ) a^f3a 
^ 1%a fro ftsfa fcutwi ’if® ^fta ca^ta faftfc ?ia at$ i 

ca^sj 2 (aa c^cn n^t« wwt aata fa 5 ^ ft%!a C’TCS aa | 
W*^ s 'aaa caafafttl c^t^'Q a^ al **fi ^ aacaa 
aiaarca ca ^ ^n aca, ca^ ^ « aacaa «'tiw fy$'- 
G^t aw i 

Wl ( Acceleration ) g G^fa* 3t*G^ Wl aw Wt«. 

isa^ Jiao »t1%3it«t^ w a^ i 

*R*T ( Retardation ) g C^*ttTCT* 3(**i( at®! <6|«fte. 

5(30 cac^ta 5t*rcay ac^i i ^»att a^a= ( -) ^aa i 
cawa ¥ta 'aaa « waa aft «fta <$at caw a aria t^lal 
aa waai <aaa atca i ®ilatcaa ^twt&al aa aaa« aa a^'caa 
acar^ afttas* atftca i 

TO«I * 3(»aCiia tfl^s g 

CT c 5? v< wt W =eL^f«1i (Jftw 5rt> 

* aaa 

apsaft, F. P. S. ^aca ^aa a^i a^ac* 

CTC^SI 

$ 2tf% cac^^ «tf% cacaa ^aal <2(1% caws 2 ^tasca 2Wt"t 

« a« C. G. S. w ggg ^ 

cacaF'S 

ca. fa. «rf% caca^s sif% cac^a wica.ft. «jf% cacaa* 
mt*\ a*ai *a i 

^aa ai a^a F. P. s. « C. G. S. ^aw §t$i ^ 
aai aifacn ^faata «i« F. P. S. « C. G. S. swti 

a?aHa i facn arcwft ^ai^aa casai ^ i 

l: 4*f3 a^ 60,000 5t?f 5tf% ftfa§ «rf% ftfai? <aaa 

a* Bftipscs, F. p. s. ^a 4 ! a 5 ^ ? 

rsw = 60 »°_ 00 “t* = 60,000x3^ 

l fafafexl fafafe 6ucac^sx60 c^ca 5 ^ 

= 50 ^ >2(1% caca^ <2(1% caca-« 

2: ^?pf5 a^ 3888 fawifafrta < 2 tf% a^l «tf% a^i 
w af 5f%r®tf, C. G. S. 4ac?F ^ac^a ata a?^s ? 

_ 38 88 x 100,000 ca^fa^ta 
60 X 60 cac^Q x60 x~G0“cac^a 

=30 ca. ft. «tf% cac^'Q «tf% cac^Q 







[ Equations of motion ] 

^ 51 **rt* C5*t» wi« *ra*i *owfB ^qracra *rt*tw «^i 4 t <hi 

5^51 ttC* I ^ ’15fa5 < T3ftlC* ^ I 

(I s ) <sm 3fsft*H«l I 

5JCR W$\ 5t^, C^t^'9 4*fB ^ 51 ^=11 u W5'4 55 t TO 5ftr<l5 
*t3 s P'5 ^ft*l I P'5, W5*t 9 TOP 9 l5" t 15 W 45-fB 

pfa^ *fai awt 5^5 i 

to^ph 5*®1 wfp 

5^fB 1 C5i/5C9 U. 1 fB P'5 ^faapi *%tcs 
„ 2 „ m 2 
• • i> t »J 'lit 


» >» 


» J> 


TO5<5 'qfsaFte *TR s ^B, « = «f (l) 

C5C5^ TO^P ft* 9 pc*5 ft* >4*, ^1’ p*E* TO 

TO 5tlc8 *tt« I 

( 2 ) fvfta *f*to*«i i 

siw to 51 *, c*r 9 ^ u 'sriftp’t 9 /■ ws<t c i 55 t 
Bftratcs i ^fB<i wto 'srffttTO to 9 top to°p w ^fB 
jftfaP ft3l et*t“f *ftre 5^.5 I 

C5C5^ 5^fB<I RfftP^t U 4Ts TO /■ 

.*. 1 ctof^ *tp TOfBs p^t u+f.l 
.\ 2 „ „ ,, „ u + f. 2 

• • t », >* >> i» W "H ft 

:. TOfSs WTO* V 5i*l TO 5^*, U = u + ft (2) 

(3) ^ifct *ratwi i 

5P TO 51*, C^R9 W u ^tft Wt 9 f PTO 55 t C5P9 
frfpft P s p^ 'SffaaR *fa»| I p^, ^tfttTO, TO 9 TOP 
PTO 555i 4*fi? 5^tTOP fiiTO *ftt^5 5^P ! 

5^f3 55 T5f%C^C^, ***U *151* CTO ^55 

^t5l ftftB 5tP sfa •ifarat* i 

*fm 5 (^tfBfl) ’t?m=( ^fB«) i 

5ft 5^f&5 ^IPPIW v ^T51 ^?1 55, ^t5l 5^9} 

~ ( ( 55IC5^) 

t 4 

fa*, fftfhi ^^5*1 *ipiini v=u+ft 
„,,, s _u+u+ft__2u+ft_ >i f . 

TPl* - = 5 '- = " 0 =U + Ut ; , 


5 


tW9 


• • 


S 


< 2 

■ u^+^/f 2 


( 3 ) 



wffwl 




(4) 

jjr c^pt^'S ^f5 m u ^tftc^r, f 5 R^ t ) =15 sfsrei s 

^ ^t%3R *\n v &*\ i '®r«^’f ) 

^*1« *fa" ( ia w ^fS »p?taii ^tai «f^t*f i 

fasfa JRt^9C*RJ ^ 5)^ ^t*i?1 *t1^, 

v * = (u+ft)* = u*+2uft+f*t* 

^Wl> v* = u <i + 2/'(ut + ljft*) 

*p»R1, y 2 = u a + 2/s 

(5) W ^*3*11 ( 4 ) 

Wf '5(3^ C*fa« f^f^t 4** *ROI ^fesfte JWW 

•ifiRfI I 

vm ^ai qt^, crtRs 4^f3 ^ u « f *? t pkto 

i t ,h c^c^c-q ^f^apt 5 ® (St) ^tfp i 

S, = t CTPFC 1 ® ^aFT« jpjst ^ — (f - l)cw« 'qfeafl* 

^<W, Si-{w< + JZif*Mii(<-l) + lA<-l) , l 

'*W1, S, — u + £f(2t-1) (5) 

fas ^fB ^ u 'sftf^’t « f WWS W TOI fctfl sfcw 

’ift’mfrfSit® Z^a ^ - f fafV.^ ^ifBa ^rfffoi’ful 

«ltC* *1*1 *$C*I U-^ *TR *(9 ^<r«, W Wft TOa 

C*FR6 Ca*T Jfl sfTfaOT m = 0 afac<5 I 


c®ttfoasa ^rtsicqj s=ut+lft> ^afa «W«i: 

C^Ft^'Q ^ aft u *R«C*t 5C*I *t*| S^t 5 ! t CTC** W3 ^$ta 

^f^apra s-c? s=ut ^as 

atai ^tl **1 ata I U vW t 

ca'tts ^ta^sra'casa h^l « «l*c* 


*fasj ut 
WWtf 

^ftica i 
* * aft *1**- 

CTORI £%H*P9| 

mi wfea caife 

<5tf*3FI* ^J*C* 

*?1 att I 




s -feaj: c?i^feai3 awiqj ^ara sflta 

**i M, v=u+ft-c* ^tai 

«t^t*t i t-c? ( abscissa ) *W v-C* F C^tfS 




-5ffo >6 ?lfa-33#l3 


•( ordinate ) »^C»t C^fS AB »fa«i C33t3 3*® ?^C3 I ( i =ft+u-C? 

y=mx + c *if^$ *pRl *f3r«1 u-C? c *31 313 

^<T3 tt=AO ). 

P AB cm%^ $33 C3 C3 S 13'« ^OT, PM cRfS OM 
‘(=0 cw *tt3 c33 ( =v')-& 3^3 i pm c3*rt3 

TORN UHfruwH $lf*tfa3t3 'SiPPl ^ ( 3T5?C$ NM = MR 
^3 ) I S?Jlf3f®3 31^1C3T C331CT1 313, 4C*C31 PM = 5 ( TN + RQ). 
vi)33 mfom TQRN-43 C^3i3 5 5l=NR X ‘ ( TN + QN )=NRXPM. 

NR = 4<?> 4*fS ^3? 'StfR’t Jc TORN ]Mf*f- 

■fsr3tC33 ^53*3 3131 ^ k 33C3 33?f5 *5ff353Fl$ 933TC3F 4Wt 

W \ 

■3*31 3t3 l 

333 AOCB 3Tff*ff«f33C* 'fl^3i 9 f Cftfe 3jlf*ffa3C33 ^tf^T 3131 
life's 3C3 3*31 313 I «1ffSJ*fB ' l Ptf®T 3?lf*lfSf?f3 ^3? 3^03 3*3 3131 
^fcaFI*® «f3^C3* SJSl’l 3TC3 I 3T®31* 3*^ 333 t C3C*CQ 3^3 
■^f^SFI^ Jf3^!:3* 333 AOCB c^Siffo 03*313*3 3131 fit^l^t *31 313 I 

433 OC = J ^C5J, BC = v = u + ft $^3 1 ^1313 AE C331 BC 

■C33T3 $*13 513 ?$C»l EC = AO = w. 

^3K BE = BC- EC = u + ft~u=ft. 
f*35 AOCB C*31 = AOCE ^13*® + AEB fsj^3f 

= AO X OC + 4 BEX AE 
= ut + $ft X t 
— ut + y/t 2 . 

^13 'sif^aFl^ f33 s = ut+hft 2 . 

\ 

1 : 43*fi> 3*3 4 C3. fa/c3t*'3 '=df3C33 « 2 f.3. t3/C3/<7T. 

'*53°. 3^ 5f3C3 10 C’TC^'Q 33C3 3^fi>3 C33 3 s *® ^C3 ? 

v = u+ft ^0* u= 4 C3. f»/C3. 

f- 2 C3. f3/C3/C3. 

43" t = 10 C3. 

^53l*s v =(4+2 x 10) C3. fi/c3=24 C3. fa/c3. 

2 : 43*f3 3*3 5 *Sjl>/c3t*'3 'STlf^t’l 5^IC35 «Tt3« 3*f331 

■■6 C^C*^ *IC3 28 3*3 C33 5JT« *f<3 I 3^fi>3 $*1C3 W+H 

-* 1(3313 3*^5 ? 

431C3 u = 0 i$lw. 

v =23 ^1 C3. 

43?. * = 6 C3. 
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v = u+ft ^ to faftrai: 

23= 5 + 6 f 
?Ii, 6/-=23-5 = 18 
<11, f= 3 tflwltf. 

m 

3 : arefB ^ 5 <r. fsi/cn. ^nfro^r 'e 3 <r. f»/c»/c»i. w.- 
*? Bfac® 'TO'? ^sflr«f I 6 C^^'Q JJTO TOl ^f^apt^ f3^j- 

^ ? 

■ifltCT «=5 CT. fsf/c+, f-3 <j\. ft/wltf. am rf=6 c*\. 
s= ut+\ ft 2 ’Seal ^ ji**i to ^itsi: 
s— 5x6+$x3x(6) 2 <71. fsf- = 84 QH. f*f. 

§Wte3«i 4 : a^fB <^ ft* *RT[1 8 ^/c*/<71. Wl ^ 

'TO'® I 6 CW« ®?1 ^ ^ ^feaR f 

«iwtw « = 0, /■= 8 ^1>/c*/c*[. a^* < = 6 CW'Q 
^TP, s^nt+hft 2 « = 0 +|x 8 x(C) 3 ^ 

= 144^B 

5 : a^fB to ftfifl 'srlffcTO *15 sfaro mtTO 
4 (tjwc® 40 ij;T> a^* 6 (RC^OQ 78 i TOfBa 

«^*1 ^ ? 

m/+ \ft 2 = s ^caj: «Ws>rtw, 

/=4^C5f, .s = 40, ^5*ft 4 m+^/‘x (4 ) 2 = 40 

<0, 4«+8/ =40.(i) 

a^* < = fiscal, s=78 ^53ts, 0« + 5/'x(6) 2 = 78 

*1, 6 m+ 18/-= 78 (ii). 

(i)«(ii) jnWvi jprfTO *fa»i *rt«n *rr^— 

m=4, /"- 3 

*itfrm=4 ^B/c^., wt=3 fSIwfc*!- 

fc*fH**l 6 : a^fB TO 12 ^/c*l. ^ificTO « 3 W 1 !* 

sfaiTi nw cto f5^ f^ ? 

«TO*rtw m= 12 ^./c*i. 

/= -3 ^B/c^/c^. (sito *f@ral ft? 5^)- 

v = 0 a$* £ = %<?( I 

WR, v = u + ft ^caj a5 SIR fafatf, 

0 = 12-3 1 
^1, 3/ = 12 

<ri, t =4 


*1*13=4 <?r. 
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tartUM 7 : TO 8 c*. fw/c»T. ^tfaTO « 3 c»T- ft/d/Pt. 

^S«t >1? 5facsS i c*CT C^t 1 ft/<7l 7 

l’ 2 = tt 9 +2/s ^3f5 ^]35T3 *f*c® I 
«w«PitniM = 8 <?i f^/c^ «-lfr/c»r 

/ = 3 C*!. RM/ffl. =100 cn. ft/C* 

*=f=rc*fp 

^ 31 ?, ( 100) 3 = ( 8) 2 + 2 x 3 x s. 

?1, 10000 = 04 + 06* 

<11, 6s=1000 -64=936 



^3tv f^:<3 ?TO= 156 tf. fai. 


8 : so 5)tt^ «c*5t bm ^*rrfa c*nfe^ cs? 

<?f«yto 16 Tp> sfe CW'S «<f% ^8 &«.*[* I ^^5 5f%9l 

*sitfefi> < 4 tf*rai ? 

1760 x 3 

1 m = r n ---- iri i% «rfe c.^q cto 

oO x bO 

= J§ <2ffo CTC^'Q c8*r 

.*. 30 C^ =T 5 X so <ji 44 ^ CM?'® C3 5 ! 

vftfTW ?< = 44 i2jf^5 CW-S I /= -16 ^ af^CW'O c^c**® 

v = 0 I s=f8C<3 

v 2 =zu*+2fs ^car 818 f»ift*i: 

0 = (44) 3 + 2 x (- 16) x s 
81, 32s=(44)3 

81, s=60^^5 

&rf««t 9 : ^ra 45 8it*i tm v<wtrrft cs 5 ? cw'surs 
*5TTf®fB 240 sfaifl vnfsj^ | caTCTO fHI ^ *lfarM 3R8 &*|# 
^9f I 

00 

45 ^tt 5 ! fifths ’'HS1 =45 x - ?il 66 # «(f^ c J lC^'Q 

15 

.*. aWfspitni: «-66 ^/ct. s=240 

V = 0 /=? 

^581°, y 2 = w a +2/s ^caf ^ 88^ 8T8 ftfel : 

0 = (66) 3 +2/x 240 

n 480/= (66)= s ,|,/= 6 ®2||«=90r5 

^5*H, /= 9 075 ^/c8 2 
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Ipf'S I 4<psy *W9 ^f^3Ft« ^f® ^ I 

C^’t l fa? ^?? ws ?w? ^ m im i 

'SfH'S’W*? c«* |f%g ?nic? w « cw jrpnr ?twf 

3;^r ^c?t i 

*Stfo *re€fa 1 (1) s = ut , (-) l=u+ft, 

(3) s — ut+\fl*,{ 4) f 2 = m 3 + 2fs, (5) s* = m+$/\2/ —1). 

1. Define displacement, velocity und acceleration. What 
do you understand by uniform and non-uniform velocity ? 
What is the difference between speed and velocity ? 

2. Write down the equations of motion and explain 
what they signify. 

3. The velocity of a train is CO miles per hour . What 
is the magnitude of the velocity in F. P. S. units ? 

4. If a body describes 4 miles in 14 minutes , what is its 
speed in F. P. S. units ? 

5. The velocity of a Indy is 88 ft.I sec. Find the distance 
described by the body in 2 minutes. 

0. The velocity of a body changes from CO m. p. h. to 
45 m. p. h. in 11 seconds . What is the acceleration ? 

7. A body starts with an initial velocity of 14 ft. per . 

sec. and an acceleration of 8 ft. per sec 2 . What will be its 
velocity after 2 seconds ? 

8. If a body starts with an initial velocity of 12 ft. 
per sec. and an acceleration 4 ft. per sec 2 . What distance 
does it describe in 5 seconds ? What is the final velocity ? 

9. On applying brakes which produce a retardation of 
4 ft. per sec 2 on a train moving at the rate of 30 m. p. h. 
at a certain distance from the station , the train comes to 
rest at the station . At what distance from the station were 
the brakes applied ? 

10. Deduce the equations of motion. 

11. A body moves with an initial velocity 2ft per second 
and an acceleration 3ft. per see. per sec. How far will it have 
moved before attaining the velocity 31 ft. per sec. ? 





VS* 

12. A locomotive engine can produce an acceleration of 
10 cm.lsec.lsec. in the train. In what distance after a station 
will the velocity of the train he 20 kilometres per hour ? 

13. A particle moves with an acceleration of 5 ftjsec 9 . 
In what time trill its velocity increase from 10/t/sec to 50 ft • 
sec ? What distance will it describe daring this time ? 

II ^53 h 

3. 88 ftjsec, 4. 22} 5. 10500 ^, 0. -2^. 3 ' 

TO*, 7 - 30 8. 110 32 ^/c*, 9. 242 

11. 159} 12. 154 3 metres, 13. 8 c3, 240 
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[ Newton’s Laws of Motion ] 


ftW® fosstfs 5 ? fttfo fs*- 
fafas fasfS ^3) I ^ f%i»f5c^ fa§i>CTa 

^*1^3! 5?t?T | 

aw* ajar 2 *rf% afes ^acatir *1 ^{%c^ m fafe 

?1 *ffa I fa? TO fRWN^ f^RT 'dTOI* 

«rtev aw< *rwrwtb *r*rc*c*t F«isit^ to fw*t*r 
c*c*t sfare «rte^ i 

1. Everybody continues in its state of rest or of uniform 
motion in a straight line except in so far as it be compelled by 
some external impressed force to change that state . 

fwfta aja ? tost ai^p *rcsnr to? 
•rfro'wa stws *rot**itfl w «t^s* tort 
topic^i •rfircs'* i 

2. The rate of change of momentum of a body is propor¬ 
tional to the impressed force and takes place in the direction 
in which the force acts • 

ajar s ?ic*ia farat* *prt*i 'S 

aj?l ajfafarai «rtas i 

3. To every action there is an equal and opposite reaction 

^Ctts 5 fosf5 ^aP5fC35^ C^tS'-S 4T$]if <2^4 CW^I W S3 I fafsfl 

% 

3^3 n%*rrwi *it5«ri 

3^1 ?T3 ! fssfc 3^43 §33 fs«3-ifa ^fs3i 

«tfs wjtr^fHflr ’Tt^tc^r was faf 

3fe?«fC3 Z&V 3*11 313 I C3C?1> ^3T f^sf§3 ^*t3 fs^3 

^r?5^1 C3 33^ ?t«f3l 3*31 ^3tC5 *iffat3 S5T?Ttl|3 |3C*I3 3Ff5 

331 *fc? si f^sffo jrsrel qfai ?i«ii 3i$re *itc3 i 

awr ^njtara «rt^t^n s ftfcfecan «m 3*^4 333 «r?q* 

(Inertia ) « 31% <2^ 3C*13 ( external force ) ^3i3 *V.m 

31341 fini *tc* i 

fs^cs3 «t*rc 3^43 m'4 ^«f ^1331 wtfw$ *ttf? 

c*ts« 3 ^ f% 3tf^t*i '3t^i f53¥l*i^ ^ 'Bracts aftfaw 



■c^« sfare «rrftt*i <®t*i ^srarafa ^ 'stc^ 

sRre ^\hn i £?rcfHR sfaw ih ^fg 

1 $ ?ntwi cwfeni 'stsn s&sj stre ^srsm’j 

•31 ( 'sisfT^ C 5 ?? 31 33t?C»l ) ^If5 ^ C^fac^ $*ra 

-<#$1 i Ri c^i^'Q m *raww 3w^ts lsfare , ®mt« 
ihm <33wm ^1 sfaro «itre vim vifoi 

‘fl*f&« C5tc»-f *tC® 31 I W t^t<J fa*tfR ^31$ «TPRI1 353159 CWfasI 
*ltl* I C*T3« vS^fg 9^51^11 f^c^l ^1 f55^t5I <49^ C1W 

41$ 5C3 31, Rg*«| *o «|t^1 9t9 I fasSOT fif9R 

3*p*oh 9i>3l rntre *ttca1 vac^3j >*m ?3i 

•?^1 ’I'C-P 91S51C39 9t9l '9 CT ^C39 fc*H W 533t3 ^1?tt 
9W^ ^ swRstosf* irw i # 9F51C39 9 sfw 

wi id mi <®t?l 9^fg ^m- 

il*\ qf^l 5^:^ «itf^^ I ^$19 TOt93l 9Wfg *19Hl *31 
'9i$re *itc9 I 

<1^9 39Ht9 93fgC9F Cl ^£3 9t^t^5l CW'Q^I ^9tC5 ^tSl 
Wl S5C3 9*lfgC9r ^TST^I cw«n Jjtn 93fg ^tR-TR 

wrei ^*ifl»sm$* 3 e?to ^‘iwft'® 9 t«ri ^3 ?9 ■ 9ffi i*\$ mm 

^39 fa’9l 3^*1 SSC3 3^91 CW9TTI 9t9, \5t^l **wfro 

9T*ft3 3tSl , scfi(9.'$9 s*3 ^<*9t9 9^fg <3198 «11W I 

^ nfl’rtuR ift 9t^ tiw *91 9t9 '«t?i ^c^i <*#a ■sifafN 

^9^1 ^9p«i <^s{t3 «iic^ i ^3t° *itc?, «c»nr ^ s rwf^'^ 

^f<l VQ ?fv5 IH ^t*n 'SWW mi iv* fsa^T^t 

«(t^i >i^a i f<p^, ^t*fl« ^T$tc^ 

^t«(i ^ '5f 4 t , iH e i mu f^i^i mwt 

’ife’nfa w« mu ^ i ^^c«i cm i 
^retw, ^^5)tc3i^ vstfl^f wpwl 

^ 5;w ifacs , nf%) i fwpa«i 

im vii’t C5&11 W3 (Inertia ) <TC*f i 

^iftrarc ^itt^a 4 ! Rn cmv\ i 

^WT^5*1 1 : 5JCR ^-<11 ^1^, vu^sfg SwtR hi ^1 

t^5i i €« tt^fg ^ ^rf^il cw5 «t?l ^icst^hrt 
-stc^jc^ f^caF c?R^i *tf^w i ^ 

tt^fg 5t$ta >TCW 3TC5F 2fC®T^ ^tWT^hl “fttc^ll fswlt"! 5^K 

^ i h% owy ^ ivt f^*i ti^icwi 

*ri?!w* Ritvf ?^K hi ^i% mn 

itfat* C5^i in 4iK c^» ^twt^Ni Pffpn hzi «f?nii *tt^ i 
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aw a ?1 m-, «ftcat*>? dTOUft frWftfa W^f' 
aaaW*fta sftjCaK^ I atfefiJ aft 3 $t*. «(tftal att ^T ?1 ^C«f 
TOcat^ai «rejca atawa ftca* c^ftiai *tfka i $*ta astaawt aat 
?a ca, trafS ^tfsr^n^ aw aw ^catdcaa tfwjwa ftiw ’tfafft 
?t?i w 5 rgaa'M '*^'8 ’tfts’ifa ^a^ia TOcs i ^an ^itcarftppr 
■natcaa atacaa ftca? (t rwa ^tfaa ftw) c^ftrai acs i 

&ff$3«| 3 : (WW 4?F5R 'snwift 5*3 liWffis ^tt^s ?&K 
atfaai aftsw ca aiawa ftca* affroi ar<s ^'<° nwt «irf%c 5 T 
atawa ftw ama ^*ta nftal at^t 5 ® Wa l ? 5 ta aal' 

^a, §• raatfe atfaata aw >tc 3 f ^trt* *n anna avatf «nai* 
5 f{^i ^taf^ I fal ^ta "iftca? feaa'TVf v*W af^si *TEf I' 
^ssaft ca arawa ftw ( f fcaa af%a fwca ) affasi *tw ^ 
atfaw *tftsi ata i catw tm 3 ? wrfe arfaata to ftt^w 

csftiai atfac? ^ atfaata ra fa^a atawa ftc* atetfcn. 
at^W I 

fatekaa «roa aa^casa fVlta 'a-*! TOaa] arfftcs nrf%' 
ca aftHk (<n f^?) a^a ^ffea 'srtm afta^'a asfare atfta 
aa stcata ^f%cv» ^a 1 ^san fa^kaa *$$ 1$ TOaai awa 
w* vrw 1 'ataal afare *tifa *151 a < 3 ? *tfs* 

*1 faa WfX* TO ?1 ^HHII czfo TO 

3*1 ai C^m' ( Force ) at*f I 

a^a af^a 'wta nfaa^"a a^are caca a®a afca ata 51a ai 
3ft asfac$ ?fci f%vai ^flc^ 1 -5if^?i 

•«tvf c^a nfinG:* ^k 5 ! 'srRai ^*1 (^1 )< 

^ B^re^CI I CT«n ^ fapsit 1 ^ 

^f 5 TOa J 5 ^ca^T-^ 5 !?i ^1, ^ ai sfaro «jfc^ ^«ff^ ^ 

^^^5 W ( al 5l*w^ ) TO ! 

a«a ’Tf^ *tfaa€:^ ^ ca etcafr a 5 ?i ^c<t atf^r 
^fac ^5 1 f«^caa c^t^e an^ta ^ a^a ?tf%a catw 
nfaa^a a^tt^i a^a ^a 1 aw a*ai ai^, c^t^nq c^ita 5 vq^fis c^atca 

afaai toc^ ca 'ast^ta *n atfSa ai at^rai c^aicaa *ttata 

cst^i casta's astda ^na arfaa'!:^ 1 o\ aft facsc* csataa? 
^ftata ai at^i^ata cs^l aca arf^i ?lc 5 j *re c^i aras ca ^1 
ntfaca ai, fa 5 ? ^f 5 ata^ atatar cs^i asfaca^ <®t^tcaf csataa^ 
ai atra 1 $?ta ^ta", «iaa c*m aa ajcata f^sar 
3^^$ afati a^a a 5 ®? aa at^, ft'fta c^caf aa ^jcaft 

afaai a®a ^atc$ 1 






«rfc*rtesr|s ftfcitonr fash wn fa* 

^twi ^C»ia 9 lf?RT , fa Jf*®| ( quantitative definition of force )• 
^ *tfartC*f? ( unit of force ), (measure¬ 

ment of force) « ?t*rc[ fasc 9 ! 5 )* 3lfa ( physical independence 
of force ) mm ^ffalNs nif% I 

ftito *zm $ r #faa fa «nw 

C*\ mm ^ICSJTWl w\ fa^m I 

wa qi^, ^ ^ v«s^fB «tf? c«it?i^ ^ 

wm 5farets> i qfi? <j*( o^fSc* «rrar^rfa ^i 

*TCTt*W 31 f^ *tf33^3 3313 C5&1 s&TSI ??C5? (?Tt?H 

<Jc*t3 c^m 'sister ps at«n ’itlc^ fai 3303 <tfi^ mmt 
’tifk 5 ? i ^its cm 3t?recw> C3*t mu ^tr.^ 3 t^h- 
^ c^*ft sstsic* <hitr vfa 3W 

*foaR ^3T3 WS1 ca^ I ^t3T3 43^ 'eUfafafc «W5 fafta ca’T- 
5^f5 ^wm «nsn^t? c5^i afat*! c^i attca qtstfl c^t 
«rw$F5 c^ ami *ntro screes i ^ssatt afaro nm 

313, <«a ^tw-Q C3 383 C W C^ <&1^T3 ^T *(1 r 3faaR 3313 ’PPST'e 
Ca^tl I VRSK 3*83 ami 3^13 ’PTSI '® 5 ['®t?ia m 31 ^13 

caw? §33 UW*«TC3 fa§3 3^3 31, §»C33t §33 ^S® 1 « faa3 3^3 !■ 
383 c^i ^3 « C33 fam §33 f3^’ , ?l5t vSTSTW 383 'SacaM 
( momentum ) 3C3 i ^®5ic^‘5TC«J s ®a « C3C33 15333 3131 <23^3 

a^i 531 «acat 33 afaatwa atai a^a ami ^fasR amia -jwi 

313313 ami ata I 

iS3”P S C^T3« ^ ^5^^ cac^ 5%*f 

^st?ra 'su^^i ?c*r i 

^ c^t«('S ^ l ^ «if« flf^sc®- 

^5t5t? <m. f*r. is*!. i 

<£t^5TfJT ^fafal^ G^'S 1 C*l. fa. «ifa 

fa. fa. <a*. 

i 

^rfa^sfa's <5?rwfa «ifa^c«9 % *& nt 

^Jfa, C^T3« ^ ®?f m c^l U t CJJC^'Q *TCa c^’l V. 

^ t CWM a^fiSa 'sacat’Ta yw = mv-mu. 

toctwi *lfa^c3a ?ta 

= fi(fa OTWI «?CTWI 


mv — mu_m(v — u) _ r 

— i -<— mf 
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^ Sri ata, m safaf-te ca^« aw u w^r- 

i $m ^<ta &IW a*i P faRtfkr srw? aw 

Ca'Jf v 5^51 I aft sl^s aw t W ^JTfn^l atta* astti 

a&cw ftfcfepni fask awasu ^aica— 


4f^gs aa 

P < 



P < 

777 V “ Wf« 

t 

'sraai 

P < 

1 ^"' 

^*- 

I 

»*. 


P < 

m f 


^vsat*, P= k m f, a*M k ^fS ipaa' (2) 

^1’W 4ar<P ©afaf*t£ awa feaa a aw flCaftW >&W ^atfa R 
'^5t?tW aft <4?? ^rj S(?t R <$t?1 ?^CW Wafaaa (2) «Ttaai *11?? 

l = k. 1. 1 
k=l 

^sat* acwa ^aca-te *-M ^atca waWaa (2)-ca? <j&aw cwai 
at^ro atca: 

P ■* mf (3) 

*l<h, «l^5* ^=^X^*1 

'bHk awi at^cas atca ca awa sa « files' aw atal *& aas aifare 
wtfacw^ awa $wa atwa nfaatw arei at^t 1 ® ’(tea i ??®an 
fa^fewa faak aw^s; a^p® <wtaa1 aewa aw aifwata ■sww^t 
« atwa wfaatwa* ^®i i waTaaa ( 3) ft^>wa ft®k awarcasa 
^aai afawn asfarccf i 

i<iaa acsia >rss 1 ; r.Vaa deatewa atal aiaa^afaft'g awro 
•^aa W'ta ?a ^t^tca ^a^ aw atw i 

car a«i cstcutcM^r ifal 4* sjfa 
&\f «i>f*n>ta < 2 ifs < 2 jfe c*ica^ w«Rr ®?ft $$ ®Htw 

fa. fa. iflif. W*T ^ l ffftq ( Dyne ) 

a*rl i 

c^l **J Slratctf? ?t*1 ifjap SB^fafafe W5 ^ap ^ 

«tfa C*TC^ $lfa **C«RT "?fl IW. far. 

iliascas^ ^ap^s 3|«| I ^tc^ 5 ( Poundal) 

m\ *w i 



ftftkoa aare$ e '5 

'sf^a 's % 

■ 4re aftvgta _ ^re aft^ x 43? ^ ®ft c arets ffft CTire-g 
JW i<re $w x lire c*\. ft. ®ft CT^Q ®ft CTC^'Q 

_ (453-fi^l) x (30'48 cj\. f^r. ®ft cata-^ -aft cacre^s 

1*3<P <SITa X lire CO- ftaftcacre'Saft Caere'S 

_ 453 (i x 30-48 x (^ ata x ^re ca. ft. ®ft ca. 2 ) 

(i£re istt^ x lure ca. ft. ®ft cacre-s 9 ) 

= 453 6 x 30‘48 = 13825 [m) 

^att. i*re ’iTS'Ota = 13825x oqre? tsi^ = 1382o ssi^o I 

3£*Ta ftRTC*^ iftft % ftftBcoa ft^ft aareraa folia ^i»l 

retaai $ffft ca, a$a 'SaC^a afta&oa ^ta acaa fttre^ 
i ^refB a^a $na aft faftfl aa foal reca ^t$ 1 ^c?i ®reire 
a*ft «t?n ftm fttre a<3 «acac^a afta^O aBftca I 4trea 
recsa atal crema 2S»Tfa^i ^fca SO I 

«itc*it5Rl % ft^Bcoa ^reft aare® ^taal 
aa 'Q ^©retiJ Sjtefoal a^ STfaC® ’Itft I CretO'9 ^ ma CrefO« a^a 
^na aa ®caffi refaca ftsft a^fB sm a*sa fcna ftnaft ftcre wo 
4*1 SjcaN reftal atcre I 9 !3 Wi> t3 vflt 4*T *«!TFta 4T41 &®Caa^ Mfta 

refaa^o stc® retca i ftca ^ a?irec®a recarefB (§?r^ 4 «i cw«ai ^ i 

^ff^«i % mm real atre, cBfacsia ^ta ^refB a^ 'retcs i 
a^fB ftaftcre cBftwa ^na aRsfomt refacrec^ ^a* cBfa^ifB alfBc^s 
■^aaiftcre wo afaaic 4 ! a*i ®prt*t refaeces i screes aft ^refB 
otai a*i rett& ^aafB ott rew real ara, s*t$i ^c*t asfB cBfat^ia 

^aa foa retfare atca oi i 

fwta ^ff^a s i s aco real ai^, aacrea ^aa c*rf?t9 5tret«ai 
a^5l afaai ^ao catre A « B ret^t^tft «t^ai retc^ i A aft 
B-cre dfa-i caa caai aftca ca ^cat ftaat^ ftcre 

fifties i aft ^®caa ^a aato ?a, ^«caa aft-e aaio 

?tca i aft ^a reaato %v, ^1 at^ra ®a ca% ^t?Ta af^ a^ 

■« ar^ta '©a rea ®i^ia aft: caal ?^ca i ^creci A-a acaa arai 
B-a aft -s B-a ajftacaa arai A-a aft reft i 

catai iftata aa retatcoa ^l5ai rerai, cat^ta atft Btoi, atrecaa 
•sai, ?t^aa ^aca ^i fafta aBoi aa « ^t?ta ®ftacaa ftai 
« ®ftftaa atal afBai atcre i 

; 5?CaC^fa ft^STSl (Conservation of momentum) % foBBcoa 

atref^i ®at*i real aia ca ^fl» vs aa^aa aa acata atai 
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Sat^tPfH ^*£33 CSTtfe ^TTEHPtH CHtH'S H *TtOI Hi I &tW 
SSCHC*!? fH^I^I HC*T I . HPT H3| HfH? mi 4HfB u x CH’T 

^51 sfare m 2 « u 2 CWMI 4'<ffB H^H 5 «ffa1 

fsf^T I ^®E33^ CHWH *ff?ra^ H | CH*J 

H«ft3FCH v^ 'Q v 2 ft^BcHH ^\s|? ^3) ^JJtW ^tHHl *flB, 

fc&fa H^fB<J $*13 «*IH H^fBs! ?E?13 f3FHl = (-) &m H^fBr 

$*t3 fasfa 3^ 3131 *?! HPi? «tf^f»Ht 
^3t“ foafa 3^fB<1 '53CHC*t3 nf^CHH 5t?l = ( —) «1«R H^fB?. 

«3C3E?t3 *if33$t:Ha ?T<T 

CHC^ H?T 'Q £fl%3Si $»C3^ HHH Hjtfasi feat^ST— 

^^ 5 Tit' 3^fBn 'encHC’t? nfws h=( -) «mh n^fBs 'shchwh 

' s T' ! ftA m 2 ( v 2 -u 2 )— - m-y ( Vi-ui ) 

'STsff*. n?i Ui+m 2 U 2 — m\ Vt +>n 2 v 2 (4) 1 

^53k 3*11 Httro *ftE3 CH fell 'Q «ifefel3 3^ ^fB? HH3 

*tf?Hi e i, fel « isfefeta *ra ^ ^H5t «Hrtw?r 
•ftWHH HHTH I H^TI e l (4) SHCHCTO feTO «Hli 1 

^W^«l 1 : 2 facsitStra 'sHfafal 4H-fB 3^3 $*13 5CH. fr/CHC^'S/ 

CHEF'S 331 $3*(S Hfes 3*3 3E*13 <2fCTlt5fH ^C3 * 

F=mf ={2 x 1000) 5tTH x 5 &. fn/CHCH'S/cHCH'S 
= 10 000 TSI^JI 

2 : ^fB 3^3 $33 3*1 «ICTI*T 3313 ^S13 C31 

12 ^B CHCH'S 4 C3C3CG 4 ^B flf$ CHEH-'S 1 3^ffo 
'STJ 5 3t&9 ?5C9| 3t*13 3f3H1«l 3^5 ? 

n^fBa m= 12 ^B/cjf. 

'toch’t v=4 -jB/ch. 

/=4 c*i. 

^a?1“ v = u+ft 33*1 Ht*T fafm : 

4=l2+/-x4 

HI, 4^=4-12= -8 



/■-4H HtCH CHPtfB 5 ft? ^fl f 4HtCH H^fH I 

.*. h^h < tfriHt e i=?w. f= 5 •tt^'S x 2 ^B/ch./ch. 

= 10 9 tt^'Qt®I 



8t 


3 : 2 vfl^sfS % 3$? 15 Tt^t*! 9*1 

-awt’t 9fk«i 1 9^fi> w f 3^ ^apsf ^fac9 ? 

P= m. f. ^tsi aST^TE? P= 15 *n&9m 49; m=2 at^'S I 
/. 15=2x f 

91, f= J g- ^/(TI^'S 2 

«W[ S=ut+vft- ^:ai U= o, f= Y- ^/c9E9^ 2 4HK 

t -1 ftf^=60 Cnee'S 
.-. S= 0 + £ x - l 2 5 - X (GO) 2 = 13500 

4 : 99>T9 30 9Tt<9 C9C*9 *099^ GOO 4959tfa 

C9ti>9 C3f^ acstn 9^19 32 ^ 99 ^if^fi» 9i%i i 

CSC 5 ?? 9f9l a^ ?tv5 9C*19 9f99t e 1 9^ y 

a9C9 C3C99 9191 ^93 s^if 9tf?9 ?^E9 I 

v 2 = u 2 + 2/s ^CSf a*UPJfC9, 

Vfr=30 ^i^/q^i = 30x^-| ^/c9. = 44 '^l<7\., 

,v = 0 49°s S= 32 i 
.*. 0 =(44) 2 +2.( — /) x 32 
[ /'-4 events 9 fk?9 *T9«1 f 491W S.HR ] 

<n, 64/-= (4i) 2 i .*. /=^- = ^^/cW'Q 2 

^9H*f? 9*1 = m.f.~ GOO x if! *n&sf9| 

= 18150 *iT5st®r 

f^i>c»ts ^»i^3S: (i) 9*t atairo m *f«*i 9^* 

W 91 ^*rf99f&3 I f^99W f599Ht Hi ^9^19 WE* 

99*ie 99T9 99E9E9 prafa 9^ f&w*r ^9f9f®<$ c9cst s^e*® 

9tE* I 

(2) 99« §99 a^ 9E?i9 *if99t«l 9^9 <»9E9C99 af99§E39 ?tE99 

TO*rr^ 49' a^ 9 e*t9 1%* 9^9 ®9E9e*I9 9e& i 

(3) acssj* a 5 ^ faranr mi « afefapfl «rfcf i 

9®T 5l^t?Rf«| l P= mf 

1*19*95 s 4?? §99c9 99 ac9'!C’t9 9t9i 4*9* 

99E99 ?9 ^i?tE9 i 4** 99 9E91 

i*J9> •ttS'Qt*! o 4? •ItS'Q ®T9Rf»t^ W3 ^9 a ac^tt’lil 

^t-sri m ?t> af® c^c^'Q 2 ^?: e f9 ?? ^iw < r,^at5i ii*\ \ 

s 4* at*? ^9 ^ 9 f9 c9 anitc^ *t*i 

- ^ c*\. R aN cnc^ 2 ^9^9 ^ ^TC9F «l$l 9C5J | 



s«» <w<fwrf' 

^ W’MCW faRl 'e afaRil 

$ sew c?l^ c^t^« *rt»R *ftw sn i 

siqfiterat 

1. State and explain Newton's Laws of Motion. 

2. Define : momentum, forces poundal and dyne. Find 
the relation between a poundal and a dyne• 

3. The masses and acceleration or retardation are given• 
below. Find the force in each case : 

(i) ra = 5 pound, / = 4 c.m. per sec 2 , 

(ii) m —100 gm., /*—2 ft. per sec 2 , 

(Hi) m=*5 kilo, f=d ft. per sec 2 , 

4. If a force of 7252 dynes act on a mass of 
I kilogram., what is the acceleration produced ? Bow far the 
body moves in 7 seconds ? 

5. The velocity of a body of mass 5 pounds changes from 
10 ft. per sec. to 4 ft. per second. Find the acceleration and 
change of momentum produced- 

6. If a force of 5 poundals acts on a mass of 2 ox., what 
is the acceleration ? What distance the body will describe 
from rest in 5 seconds ? 

7. A motor car of mass one ton is moving at the rate of 
45 miles per hour. Find the average force required to stop it 
within a distance of 100 ft. 

II ^53 II 

3 (j) 9072 

(it) 6096 \5f^. 

(in) 66"1 

4. 7-252 C> 1 .fa/CT 2 ., 177-674 c*I. fa., 

5. -2 S^/c*] 2 ., 30 fa. 4^, 

6. 40 ^/c^ 2 ., 500 7. 48787-2 «n5«tir I 





[ Gravitation and Gravity ] 


f^f%a Btfafiic 3 ? ^i?«i ^jt«m 

fs^R ( Newton ) CTt^Sifta 

5?f& ^ , sn^1‘i-^5i<? ^sri i f^fsf ^ sifa 

fasten ( Gravitation ) I feft Jj^sf 

I vfi^ < 5 cM«i -^3 •ifol'M 

<5C7I?r «*f*PC9IH *PTrtHlfHF '*&’ 7§«W* ^Cifg 3J*g 

*PTPS®it®1" ( Every particle of matter attracts every other 
particle in the universe with a foice which lories directly 
as the product of their wastes and inversely as the squaie of 
the distance between them. ) fa\S%W* ^ 

[ Law of Gravitation ] I 

*IW ^31 5*fi> ^3 ^ ^<Ht3RJt m lt 'Q m 2 

d, ftfc&FW ^*TfW 

^*1 F W ®1?1 - 

F<^m l m 2 Fee * 




Fee 


W \Wo 

d 3 ‘ 


F= G.~ 1 ™ 2 , [ G 4?f& jpw ] 



fafctera ^^*1^131 «wh i 

*Plto««l Q ip??F I n^’fl *PfWI u.$ *tfilS|t*l *ft'65l l 

ftstc? (V604 x 10* 8 ( C.G.S.) Jp^ (constant 

of Gravitation) ^ I *tt**tt ^ 

■srfa wfaf-fo wn 'srM«Ht*ra *\fwn fatfa ^fct i 

vtfa, c^ft'S f®»IW i*fH f f?C»I **?*l «t*1 *ti&W 

atfral wfc*f i tpsi *rtfasi fsjji® ®i?n *iftw* m i 

jpus ?nt’i7t'Q fa$t»w* vsm-«wr *mrtw s$ i 

«jf?|ft ®T?t3 $*|fafV5 WOT fat*F J 

c*ft fctfa? TOtraft qiftts safari 'To « 

•it? i *i$Wi it«i ww ffarcs. ^ w »pr ^ »rotii 
•| fWl?i wra? fit? ^wni w 4$ *mwtt *ifiww 32 ^ 




6lr 

c*rc*« ejfe ( F. P. S.) il 981 oi&ftfa pifm 

CTW* ( c. G. S. J vilt ?C »1 4 ?t 

Vl*i ( acceleration due to gravity ) 
^*1 I ??fC* V Tffb'S *?1 ?? | *$|*1 wr« 

•'2t?tf*f'$ ^?1tl? C? 'Slfs^s? ?Ta *J?3J *)SlTa a? I 

fawwtrt? 1st? aia 978 c*\. fa. «R ctc^s stfe caws am ca*- 
■fa^ts §?t? nf??!*! 983 ca. fa. a}R cate's affe cat^-s i *r?T?*i 
^Trts^ar ^t*aia981 Cl. fa. «jf% CW*M1 

:32 ap> <21^5 C 5 iC^-'S t 2 |f$ «i- 6 ?i 3 ? i «jf$Rf? 

( ’Tt^tc® ) ^f§C ?1 ?1 %5 ( ) affat*! ^f|? afa a>fa?1 m I 



[ Laws of falling bodies ] 

*f'**l S ll 9 l atfi>C?5 *f$f3 a?? f<p fa?a ?>C? vj-TFl aiS? 

•^^ r W5i ^ Wfa ^?T? C5ti ^f??T($ I 'anf?a>f .«!? a^T? 

’ffa C? <!^? tg»f% S5f?T? «®ta? i§*“f? fa*e? ?>ta | 

®lfa C? ^fB fj»?I 'Q ?f? JJ^ata ig»t? ?tc , $ 

4tC5- C*pR?1 C?S?1 ??, ^51^1 ?tc«T fl?*l ^ afcs atfatl 'afta vi<j^ 

*Hc? $C? aifB« ftfC^t ^TfCV I f^^fJT'® i^sT^)? fowffav 

WfilRe ( Galilio ) Hat* C^tcai faat? (ltaning tower of Pisa) 
5^5 f?R? ^WfCa? 'S ^t<FIC?3 ?«1 c*pfa?1 <t 5 U c l ^f??1C5a C? 
a^a aa^ aifBc 1 ® an? aa? 9|$fl «)tc^ i o^atfa 

^i? caft?i f*rc?i aifitos c'ftem'® c? aa? »i$?i «itre 
wrcai ai nwwi ^a*ra ww ^ jm? s? ( 

■^'R e f , ?^ 9 t MJtRf«l« c*l ( resistance of 

.air ) ?? i ^l«TC*W «i*l»n3«i ^fiiw *nf«w 

*l3Rl CW^II titter ^I’lafB ^tW) ^ 

snfBc® *tf^c^5 i ft*R ^n^'o 

’ifh'TC ftRi ^c^i? C 3[ 9 fN^j ^tce, 

"$TW '5)<T^« 

^K'ii ^ifBc^s *ff$C'5 *i*i? i ■5ntfsif9['e? ^ 

?c®? ?? aR i ^nftwm ?® 'snf?y® 

^?c«i fa^Ba 4 ? *i<5?i*f ?i?i aai c i ^c?a i 4 $ 

f??c? Rfa « n?>i RR ^ 

*( Guinea and Feather experiment) a!ta *ff?fF5 l ^fJTRR€ 

<i^a^i5i fa?a 'sn? , Q ^IfB fa?? ^nf??.i? ?c?a i 

*m RafBc?! <lN5a%<?t a^€t? ^3I ( Laws of falling bodies ) 

~<l*\ 1 Raf5 • 
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[ Laws of falling bodies ] 


nsHl 3f3l ■nitfsifsi'e a^*1 3*t?3 C3 c?t3« 3^ Rj? ^rsj^i 
*f%=i1 3M3 31 ^sj Ttc? ?tc® 3*k® Ifisw forf& f333 

(1) ‘'t^^Sfrer TOfcaft *i*o* »nrfa qaa 
«if$3F*r to i 

(2) cvw« f»fv& *ITO ^aCTCT^«r^S(TO 

wi Jf ®ro«ra ®rwi^I i 

(3) c^s ftfiifc *ro 3^ a ^ ^%ap«i 

to am £ *tto* 3ttf?r «nrtqprr$l i 

sm to* ^tc^ri^i *f*i ^tcs i ^ *a??*rrc* faf%« 
3^3 ^tc3 Hi ' a ra^i ?$c® f*3l 3t3t9 ^33 ^c® ^tcs *rt^c»r 
>TSJt^ 33C93 '5R^Tt*T »TSftST ^f®3R 3ffijt3 I C3t^ ft^fc3* 
-3?T33-®^ ^’itw ^^tiast 3®3 >pct «if®^^sp ^3333 ^cto* 
^st3* ^5, ^s^ts 331 3t* (i f3f%a 3®3 i !i3 3^9 «if®9rfw 
'3}9*1 <43^ 3^C3 I 43$ 3139C3 §33 ^tt® 3^5 C*fa*l fwc^l ®1?1 

a ^f®^ wro? ^tfac* *^« ^ 4*^ mf&a 

3tftt3 I 

f* ;'t5 ^3} ^3«ltC9 *1®^^ 3^9 ^fii® C33 ®TSt9 W93 33T?3f®'t 
'Slot's f^3 'STCll S^C® 3T^«[9J ^tC3 f*3l 31319 C313S 3^ $33 stc® 
%5 *\H'**\ 39f.99 ^?Pim $?1 C9 C33 ^3 3E9, C3^ ^fs?® 

C33 « 33:99 ^933:-t* ®rn9 5 3 sifstTO^ >j^tsr i iH c^t3« 

-*tvwtc*l 1 1, / 2 ..^f® 33C99 '5R^tC*r Vj.,V 2 , . 

.afff® 09*51 ^3 ^c?,®T5l f*®1* *s& ^3TC3 

Vl—V?, — . 

1 1 *2 

t^1 5^C® 3<3l 9%® 3tC9 C9> 09*13 S CWW 9ft v 09n 

9*09 ®1?1 5tt3 ^ C^C^C'Q ®T*t? ca*n 2®, 1®^ C^^F'Q *f« 

CW 3v j^BTtfw I 

*r®^9f ^3 'Sff^JFt^ ^3^ ®t?t3 ^C33 
»I^*ft^ ^<K f^3 'SR’SI ?^C® 31^91 ^ f^n 3W3 C*U<3 3^ 
^33 «S r ^ 33C33 ^3^TC*I ^1 Cl ^f®3R 

3C9 Clt ^ff®3Ft« ^3^ ® *WM '®t3¥tC*t3 3C<3 4}f®C^C?t 

-3313 1 0^13® 3®3^tC3 <i, t% .«T?f® 33C33 ^3^3 

11—8 








t . wtffr®/- 

h t , hi, .^ 'sffcopjf «t?U^ '«[?j»rfC^ 

^*1 4*11 m 



4*11 4ft C^fa'Q 4^ 44^ (TICK'S h ^Ift ^Rs 3F5( <ff4:*f- 
C^OS ?W ^C4 4/i C^C^C-a 9 h, I 

«ftto ^cas *tft^i 4i f*nf^ ^ *tftei 

fafa -o fffarea *lfHni 4J4?rs 44^44 f&3 
'8 'St^fa ^«i4 <TfC<C4841 

( 1 ) gj-WM ( screw-cap ) 4f4l >W^I 44i 
'e «wa (stop-cock) jp^s 5 etft 

^ 9WI '8 OT§| (sift 5t4 C^faftftl '<Itlf^f*l^) 
viwffc ^rc&<T ^ 5f«^i ?^r i 

(2) 3£-4Jt4 *tf£ftl 4*if34 4C4J 
()« ^sfB *rm (?mi 4«si stfasi $-*jt*r 
^Tfikn c'f'OTi i 

(3) ^ 44 ^ c^M ^ft 3»iflfe* aftP^Msr 
4lC°‘ft »lf^5 4°^ vfiffl ^T'.^ Sift 4ft3» 
4*41 z&[ I 

( 4 ) <£|$4t4 sftlf&C* mi 4ffct4 (ft 

HE*ft -8 offtft vfi^BS ^C5 I 

W4t4^ JftifSre §bi&tri ^ 41 C 454 sif^4tC4^ 
mi 4t^c4 <ft fafa * ^us 4c*ft 

-fitter C’fat^CSCS* I 

(5) *w 4t*nr Jiff's *rrc*ft 4tiftftr fsfea. 

4ft1 &*\ I C«fT*T| «lT^Ft? ftif«W 

^v.»ra f®^t4 «fw»t M\^ smfB 4ft3<*tc4 i 

(6) ^f5c^ cw’d qtto ct =w»nr wf^® f^rfSr «■ 

nfti 5 ? *ir«i <44435 ’ff^c'scw 411 4c*ra ^*ft c*ft^l^® 
f*tf44 4ft w 'Q c^ w sitpiwcf i 

^*£4 4ffe *fStol 4ft1 £ftlf*t® ^t 5 ! «, al^BJ fa* 

«pr*sl f^r^t 4W3 c*i4« ^ fc*t* ^p® ^ *rf?c»r <®i?i 

WU ^513 «R35tPt 44^ 'BlfaaFSf 'Sf^ «tc^sl^ <i f^^- 

^ nw <ii4t ^5i 'Q ^r *?at ’trff^'S 

W ^5 ^^4 ( smooth inclined plane ) Jffltftqi 4fsU c 1 


-IB 


, i^v ffesu: 

A = f-^]t*l 
B=^»rqs^ 

G=f<tft 

F=^4 

T=^ 





« ^fs9^ 


O 

WS?*! 1 !? 5*l9tJ{ 9^9 -5|f® 9^9 >wWvi »WW *JC^ ^ftOTtWl 
9*91 I C9t?^ 9^^«T 9*3 ^tcai^ W?W *\t> 

3Tf99i vz* ??9tt 9^9 99to9*f«fa wiim&ww i 9fc 

nd'P^Tsfsi^S f-<sii ^ g t s -^9 h •( height) « w-^?I 
*T9I ( zero ) 9^S9 *lf% *^9 99*1*9*1 *11*91 

9T$C9 I f>9 c^t^'9 9?c* ( vertical ) ^C 1 **!*! 

*f9t*l 9^9 sTNfa* c9?t ( u ) 91*1 aiWlaR; C9 C*csi *lfl*9«r'«f*lF» 
«-*i)9 W^ ^ f.^fl &f*C9 R1, fitt«lfs|^ C^99 5Jt^ fsifatf® *^C9 I 
^*ft9®1C9 91 9^9 ^99 fesH^ «Wf9^ 99^991 

?|91 91C* f*i§ ^ fwc* 9^9 9f%*N *191fS (parabola ) *9 l 

9l9St9 SfSj fW9l9 999 91^9 ^fC^s ®991919 99, *T&ljfa* ^9 

9f^5 J^WM 'STC’T^I *9 C*1t*l fk99 9l%99 * *1919 

ftf99 C9T5119 99 9 1 *] *fk*lt $?1 ^1 91^r.9 I 

*0 ^f=Ts» ^spitra 9^9%9 ^^7^ 9 r* ac^T ’’ftea't'sfat* 
4§9i9 C*191 9tttf5 91t9 : 

v=gt (1) 

h = * <7* a (2) 

r i = 2gh (3) 

*rfo ^rwfa 5Rtosn 

Wfa^tCa 9Kfa?S 9^9 *tfa>W$t?l 99l*9«rgf*t* >*)^5tt9 C991 
9t^s 9tC9 I 

v = u- gt (4) 

h — ut-^gt' 2 (5) 

v 2 = u 2 — 2gh (6) 

c9cj>i> *89 9c* «jfafl9 «tt***i W99 *it *t9 ^^91* 
*9 i l*9 e fu%'® g 49 *jrt c^fB® f^ 9 h?19 *91 ^9tc§ i 

*ss (>) Se^stu ^fS^t?r *i*ra, 

U) ^c**t*i *rou 

(«) *rfww i 

siW 9^91 9t9f, C^'Q 9'^C^ u fiJt«lf^9f C9^T ( initial velocity ) 
*\$ ^99 < f9«tC9 ff?9l C^'Sal ii) 9 “ t 999 *fC9 9^f&9 C^ v- 
'Sffsa'^ ^99 99? 9 C9:^9 f9 9 (tl'5 Ik? ^91%®! ?€9t9 

9^9 ^tf% ^'“f 9»f99l ^tf9C9 I ^®9t“ C9 C9t9'S 99C9 9^9 C9^T 
V — u-gt ^ 9^9*1 9t9l >2fTt"t 991 9t^C^s 9tC9 I 9l9tB5 ^^19 
W9t9 99 9^fB ^f9ft9 '»IT9 1 ^ e l ^t9t9 ^lf9i9 I ^9T* 







^efl <TtM ^1*5 ^fi> f$P&l *& 'MK 

*TC^t55 ^65TO ^fi>5 V = 0. 


fOTK u-gt—v=o 


t «“ 
ff 


( 7 ) 


t to *inr fefl'ffap h ^f^aFJT ^nr ^si^l 

^C?| ^fBj *PlR*«l h = ut~igt 2 I ^fi> 3* ? >t , F 9 t c l fa’^'S 

*tros faftsi , ®rrfa*r wr to ( h ) «p i 
^<m ut - hat*=o 

TO t ( U — \gt ) = o 

t = o, ^TO *= — (8) 

g 

2 u 


^row t =- , ^fB?i starts w ?^c\s ’Itos 

9 

Rf«1 'BTf^rRl <3ft TO TO t = o kwa ^ ^1 

TO TOI3 'srfTO I 

TO$1> *)TOW CT’t v = 0 ^ *RtTO 

2 

nnw nt^, u*-2gh = v 2 = 0 , *tTO h=~~. 

*9 

^Sft5Rf*l 1 : C*R€ 04 ft «tf^ C’lW'Q «1«lft* CW^ 
S2NTO«1W <t*tC3 ]|f^(1 Of <&^n I *TOE5 $55<$TS 

to *rtfac^ r ^ifS l«wi «itos fafini 'snfaro ^ to 

*$« '( TOffal »|rtt« *TR ^ ? 

^r>ni mft, «R« wv u ^h'tsstw fe«c 

§%i fcm ^f&a *jTO®& fes^stn to= w , kvii iro$ 

9 

o 2 

fafiffl TO = — TO >fTO?5 qR = “-. 

g *9 

«sttf*rt«l «=64 ft «tfo CTC**, TO TO. R TO. ( F. P. S.) 
TOC 5 ? ^f%^st Wf3 (g) *rR=32 ft s}R CTWfll SiR C'ICT'O I 

i*i 

^ 5 * 1 v *|rftW *pw - - * gr = 2 PICT# 

9 a <* 

^tvti R?c$ ^nt« ftfihri to 

_2 W 2x64 . 

-=-oo— ==4 c^'a 1 

^ £W 

IrtW ®^,=“’=64^64 =61f5 , 



3ST3 1 * « 


«o 

2: c^fts ws3 §33 C3*f33i cw«3i 

5^3 I 100 ^ nf%C^5 3t33fi>3 V$ 333 3ff3C3 ? 

h=itgt 2 *im h= loo ^s 

g =32 ffe/c* 8 

^H3t?, 100 = ^x32/® = 16/ 2 

'Wl, ** /=^~C3=2£c3. 

§*Tte3«l 3 : 43^ 3T33 80 j5 <af§ C*C3^ C3C3 §3C33 ftC3* 
g%1 3"5*H 3C3 §?1 96 ^ ^56351 ^fgaR 3^3 V 

fit*t53tC3 ?t = 80 ^$/c3.. g = 32 ^/c3* 

43t A = 96 3>g 

fe— ut—^gt* tgs 3*3 3fa f*tf33l: 

96 = 80/- 1 x 32/ 2 =80/— ! 6/ 2 
'333S 6 = 5/-/ 2 

• / 2 — 5/4*6=0 

’ (/ —3) (/ —2j = 0, 

.*. /=3,2 

.'. fS[t<3 333 3 C3t*'9 31 2 C3t*'<3 

C*f3'8 3m* §3t33 fifC* §«fl'TTStC3 *f?£3 §*|533 §55313 
§f^31 <31313 *1^3 3t3 41^31 <31^3 I '3'343 3^f3 ^T3t’lW3 2fC3?* 
f^f^3l 3^313 313, >4*313 §^313 333 >43t >4*313 3tt33t3 333 I 
aiCS ^fi> §153 <Tf'8Vt3 ^ *13*1 I 

<s <St^J 

[ Mass and Weight ] 

«* ( Mass ) S 3383 *IWJ *WC®fa *tf3*U«tr* ( quantity 
of matter ) 3393 *®3 3C^l I 

«t3 ( Weight ) S C^t 5 ^ ^5t5t3 £*£3* 

fifC 3 ? G*f 3*1 ( force ) 3t3l 'cH3^«i 3C3 3^3 <5r3 31 

Wl 3^ I 

^ v3 

<33 '8 «ft33 3*'®1 ^$3tC3 C331 31?* £3 C* C3 33 3^3 3«ftt<9 

*lf331*1 43* «T3 C3l 33tC<3 §*(3 *31**fafts 33 I ^s3tt 

'Si3 4331^3 33 f*S «3 33 33 I *}f3^3 3ffi <*1*^ 33 31 3Tf*3& 

'St^l f^C3« 3^3 3l1«f 318313 «nf*'$ ^33tt Ut^t3 «3 3 lf *15 

ff* 'St3 3lf*15 Hi I 3^3 §33 33 3^3 '®3 'S Wfo 



«8 

SRfa I ^$9ft m ®9f9f*[& C919S 9^9 ^99 9?R5 

^t< «W9C5 w 9191 5f9C5 <ftS9l 9t9— 

9^9 'Si 5 ( 9^9 §19 it^jSs «[f§53s? 95 ) 

~9^9 ^3 x ^3*1 

w = mg 

^tTOI ?tft C9, ^fs^Sf ^ 39 ^«Tt* 9^9 

<»t9 ( 91 'Ssr) «jfit^a >r^ar 9sjft 19 i 9^C5 <jf«i«1a 

45’?t ; i 5^c® ^ti9 Titw 5^91 clc5 sst5t9 Rfftctfa nfasiicia’ c^r« 
ifti^ 59 m ^at° ^st^ta <®9 lire i 


( mass ) 

1. 9^9 stwi *mc<a *ff9*it*i i 
9^9 W? 9C< 9 (inertia ) 

nftwti i 

2. ^rra itstwr sit^i 

59 I 

3. ’jfaafa stfas >i*rt=? itc5 i 

C5fae 9 tf<9^ ?a m i 


4. ufst 91 nine's 3511 591 

59 I 


'Stl ( weight) 

1. 9^9 §99 ^15*1 

9C99 «ff99t9 I 

2. fstt f9T9 ^fll 

m i 

3. ^RCfa *tfai «itC5 

sit I f9S[9C9«tf9 §99 99 
C5C9 5*1 495 c99» f9^'.9 
99CK9 C9*fl I 

4. 91 9t§3t9 

455 I SjfSl-«SSt 91 
’ti^a-'e^ *991995: 

<2f9Pt“f 59 1 59 I 

yw ’iR^a ^f^-t 


mI ■€ m 2 59ftftt§ $|f& 9^4 §99 
99C5 9ft Wy -e Wi 9191 ^fav5 591 59 5151 5$C5— 

Wi = mig 4^1 iv% — m^g 


:. !£y-”hM=”Ji t w t£i=v» 
w a w 2.7 w 2 my w ?2 

’5(<t ! 9 ’jftlfta C9 C^t^'S TtFl 59 « 5t9 99"99 ^sit^nt^ I 

^9 4)^<F 

[ Gravitational unit of force J 

9t§3 59fftftft 9$C5 ^falt C9 99 9t9l «rM9 5C9 5t5tt5 
45 9t§3 «9R ( 91 5t9 ) 9C9 I 45. ftf. 49. 45C5 4^ '®tC99 


«'srfa** *** 

*ffiRt1=l 31§Qx32 ^ fifa C3iT*'G s = 32 3l§>sm 1 

'8*5f = 32 I 4* <2ffar 3^:* *[fa^ C3 

33 3131 mi*^ *C3 ^ft* 4* <Sjl3 'QSJ? ( 31 ^13 ) 3C3 I 
fa. fa. 43. 4*t* 4^ »1C33 313313 = 1 <313 X 981 C3. f~3. «fa C3C*'S a 
= 981 ^3 1 alffi ^*1=981 l 

V E3* 333 4$ 351 $tf§C* 32 3t§'3m 'Q 981 ^3 31 3fai3l 1 
31§'Q «5^«1 <3'3 'QSR 3 3 1 ?3 82 31 981 3s 3J1 3131 «f*1*f 

31*fal 4** 3°3J1 3l3l Sf*1*[ *31 ?$?1 31E* l 33 $tfo* 
4** JR3J1 3131 S^W *f3313 4^ 3*fat* *fa*3fa 4** 3E3 I 

3f3 C*t3« 3^3 §33 «tfa*fl3 3C33 313313 94 31§'Q13 31 96 
31§3t3 ?3, \51^1 *^C3 C3§ 33C* 2 31§33 "6SR 31 3 3t§'G -S33 
33131§re 3TC3 I C353f3 C*13« 3E33 3f33tt 3fa 1962 tgfo 31 
2943 \5T§3 *3, <51*1 ^<m C3$ 33C* 2 <313 «sr 31 3 >313 -€9f3 
*fa?1 3*11 *31 3t*C3 31C3 I 4* *313 4*. fa. 43. 31 fa. fa. 43. 
4*t* 3C9J3 3f33l e fC* <3f®*33i *3E33 31331*1 3l3l ^13 *f3m 
^fa*3 l l3 4*C* 3E33 3fa3l*1 3t«3l 3t3 I 

§ffT*3«i 1 : CTft'Q 3^3 §33 33** 3C33 3f33l1 40 3:3 W33 
■33t3 ^fC3 fa. fa- 43. 4*C* 3C33 3f33t*1 *^» V 

fa. fa. 43. 433* 3C33 3f33t3 = 40 x 981 = 39240 ^3 

§*Ft*3«1 2 : C*13S 3^3 §33 3^ 3133 3f33l*1 9 31§3 'QSfW* 

3313 Z$Z*\ 43*. fa. 43. ^*C* 3C33 3f33t*1 *$ ? 

43*. fa. 43. 4*C* 3C33 3f33'*l=9 X 32 = 288 31§«m 

§Wt53*l 3 : C3? , 3'8 3^3 §33 33^ 3C33 3f33l*1 8829 \5f^ 

**“C3 «rf®*ft3 4*1* 3C33 3*331*1 *35 ? 

*f«33T3 4*C* 3C33 3f33l*l r = 9 313 «SR 

§^$3*1 4 : C*13« 3^3 §33 files' 3C33 3f33l3 160 3fa^m 

^C3 mfa*fl3 4*C* 3C33 3f33l e l *® ? 

'Slfa*^^ 4*C* 3C33 3f33l e 1 = ^%°-= 5 3t^C'Q3 3s^3 

«rfa ^ 4i* *ft^tc»Rf *1^ s 

ml33l Sflfa, 32 3fa«m = 1 31^333 ^3 
.*. 131®«1»l = B V ’ITXC'S* -e^3 

= ? v X 16 '3H$tf33 ^3 

= 4 'sifafW 

m<l«. i '*1^3 ^3fafa^ c*m« 3^:* ^tr®3 §33 3ifam ^1331 
C3 «13 C3l3 *fa C3^ 3C33 3f33l9 4* 31§Qfa I 







wr 's uw »p^ : : 

*11^1 ®tfa, 32 ’tt^'QlST = 1 ’tfSoS* GSR 

. -\ » __ 1 » » 

.. 1 — T5T 

.*. £ w -l x V c*rc** s®3 ( attt ) 

(l *n&s=£ c*w «rto > 

= x ^5 x ] fi x 4 $TB5T3 *sr (atu ) 

= 1 tWT? 'SSil ( «tt? ) 

'5*^4^ cm\ dieses ^ c^'^'6 tow stws - 

VS*BI Ttfaw c? C^1«4 ^ '3t?1 «t« ^ *|lfc«1OT! mm I 

Ifl^ fafa<3!m WB \S ifFP Btlw* ’1*^ 5 

®Tfa?l ^tfa, 931 ®r^ = l 5tt«f-il?f 'Q'SM 

1 " = osT «T*I-«a* ^®^ = *V«°r 

= 1*013 ) 

= 1 ftfsj frrc-va* -eara ( «rft ) 

^<t 4 , l wft« tow $*ta 

ca «ta caia ^fa '®t?i ata l *sr$z{ mm i 

'Q ast«R& 

wfa-e TOa *rww 'srt^l s*it% ^ta ‘-esR wsn’ afa 
«®^’ « ‘^-sita ^<r *wi ^f5 ^ amia 1 

a*fa i foi fassrwa 'siata m g gsr at «ta ft* *mi ‘vw- 
tSTsi 'Q®*?’ ai affo«Tw a%*i ‘iw-an^a gw^' w n atal vW-<5Tf*i 
«caa *t*rt<w ca awa atai mmM a*w <st?tw <jarfa i 

'Q®S TOl ?&W SslSta '5^« ^-vStt^l ^farr® a^ta i 

$®11 ( Common Balance ) l ^1 ai 'B* 

*ltf*RT* l etWtSRt^tta <pit« T*S^1 (accuracy ) at^tWl 

atca i at®t« ■ssr afaaTa atata*! wrf^‘ p n«ri' 

aiTO^ ^ i ^ta ^s®i t5 ca 3 !! w i ^ *fft«5f< T Bi « vftoai 

^w?i ^sri 'GWm van* *tfwh i- 

«*^sn ^*mi *it?nw ftftatw ( tttVo ^«*wi wi^» 

®i^Ff ^1 i 

S •lit^'Wtca ( beam > 

f'TZim l f^<F ?lt^<ltCR vSjsffB |%I *9!t* 

«aC^tT> ®T^t9 { agate knife-edge fulcrum ) 

*ttw i ^ 'Brtsra ftw mm 

firtf^ «rtw ^f5 *fnrl ( Scale-pans ) Iprtcn <tt^ I It’P- 





It 

9t9t9tW «I9fT5 49*$ $191 fa^9 W ( fcsWf* ) ^tCW \ 

$*t9 9fa$ jr^b: ^ *ttcn ^f3 <9t*tc9? *9«ro:ra fe*r* 

91919995 *nfafB faasin «ttw i ffai ^ *t*n fa9 9^fB9 9wt *rt9 



fBza : 


»£l?fB 9^5 fesfU9«tC9 ^9%® 91(19* I ^ 9® 5?)C5 49sf5 ?K55T 91 f 9 
9fr® SRSifl (.9 ?t^9l 91 % \9TSE*I 9*5fB ^9C9 S&I1 m ^9s 

(5^19 f$9* 9W9 ^9t9 '®rf*rcfBc* (Fulcrum) 9f99i *fffaf5c9* 9faC9 
^finrl m i 499 ttfafB c9*9*i ntwc^ «rsK99 ^99 «n*T9 ^ fac9s 
$fac® «nc^ l ffrf®9 511TO vsj^fB «W 3*11?I 91 ^5^ (Pointer) 
s?IC5 91^91 fa?Ht§ i 3“?T9 fa* 511^9 fa^-B 49fB cw #*1 ^1C5 i 
Wrt%fB<r 9fc& fiBlfBs 5 fa re 49t c^^r c«f99l st ‘'ttc^t ♦ifeifB 

^ffac^c^ <®1?l 9^1 9*91 919 I 5^1 *>19I91CS9 9^9* $9* 

fei«t9 9sf99T<J ®9J ^19 Jlfa® 49fB ^*R9fa (Plumb Line) 
4*> <f5l 91 *frVH$19 91^1199 ^)C5 C^C®*! 9*f99l9 $ 1 

911I*!9i? 99 i 1 9*f9919 ®9I 993 ^ifB 9*9 # £59 91FS1 

^T99i 91C9* 1 

^9^ 9t^T ( Weight Box ) 2 ®1*1 «®£99 91 9tfol9l9 

( Standard Weight) 49ft> 91 5 8 «fC$J9* ^91 91 ^ifa’ttsmt *f^» 

^tw i §*iro >it«iTW^ io 9i 5 ffifasrm &vs ioo 319 *tf« fafas 

9tC99 atl9lffa *®R 91 91^9191 9Tt9> I 

?TJ95t?r % 4?<s9 99« Wiftniini 9j9?r:99 4* i 

$«lHfWrt $ 9tSt9 9fa 9919 WlfiftS ^fl> 9^3 9191 P, Slfl W& 





<\r 

(Gravity) ®2J ^»CV3 ^3^ ’WH ^ ' 5,< ^ <s> 
"'jfstsft i§snr^ jrr ^c*i RrM'i ^c? i 'st^t^t *pc*i *rsf3^f^i 
<nfc?, ^1 fw:? ’iftsjfc*! gfaro «itc^ i 9 ttc<s 9 tisft 



5.H* fta : '351=13 31*1 

'tfSR 3t«I1 m ***& *ltt<* Mtftm <»raf^5 *ff*CT* 3^3 »|f*<5 

^ *sr jrr ^ i cqc*$ ^ifomn« *!%*? ^ §~sm fc*t* 

■33PR stfR 'B3'fl *Wt*l I 

s c*w '5¥ 9 n^w ^f5 ^ « r*ps 

^ 'S®R<sf*l vm '6®:^ JRS51 $i *\: 20 sjffi, 
10 Hff. 5 hr, 1 hr, 500 ftfaatR, 20 ftfaHTO, 
10 ftfSiHUT I st? - ® W ? 

JPR 500 ftf#HW = iW{r ^=‘5 HR 

20 „ ='02 „ 

10 •» = TO 05 ='01 „ 

SFSTfc 

= (20+10 + 5+l+'5+-02+-01)Htsf 
= 36 53 Ht*f I 

ferc ^n 

fait $5TT?r ( Spring Balance ) RfctlRI <1^5 

'®t* ?T| \SVH sfl*l1 m I S $*^1 Rtvtcflfl 

*1^ faK 1 4<pfB Rftf I 

*i=Kfoirs (^itnl '6®^ =^R ??fB 

fait 3*1 3 ^ «nc^ i) > fatt-4* ^05 ^fi> 

3C$* jrf^*5 P 4sfi> ^1 ( Pointer ) I 




3^3 'Q 4S 

«rt3 (W) *rmt? 

<W«?1 p I 'sSf^l ?^C5l 'QSiR? «i3J f^ts-f5 tfprtft^ *3 4?* 

^5^ P ^C5 ntffal ^tt? I ^ ^53* 3^3 JTfPI ^t*1 C«fft?1 3^33 
«*r ft* 3^1 p i sjsCT *ri «*r ^t?5i 75 * c?R «?W3 
3 31 ^5 Htftsl ^tFf ^Ttl ilfl 3ft?1 ??K*3 'HPT *fN CT«t1 
?? ^s c?^ 33 ^ wtc^<i *itt“f l nr^'Q, 2 nt&®, 31 i fac*ii, 

2 f%c^i, «f^f® faftsi 3 t*ti s? i ^cn c c^fB «F 3 « 331 
w i 433 *tfti:33 33 ct wt-n *t% aiT*n^sn *ttw \5T?f$ 3^3 

i fti* iprr? ’ifet'i c^ s li 3c? i c3$*f* naWwra 

’iumrrs 3^1 wfs ^ 31 i 


*FS*l 5J3F t C3t3« 3* ft? «13*1 

ft?n 3t3t? 3i^g> $33 ^ ftsftfass ft^fB ft?3 

^3333 3*f33l 3tc*: (1) 3Wca^ *Nfa W33 '®wfc >, t 

*RR ^ 'siftiR 3*C3 (2) C*R« ftf&fc 33C3 3<3 C3 C33 

3513 SaT^I ^ 3*03 W^T^st (3) C3*R« ftftl W3 *T5^«l 
3W f.3 ?33 'siftjR ^C? ^ *W33 3C<3 I 

3^33 *F5S» ^rote**!: 


(1) v — gl (2) h — ^gt* (3) v* = 2gh. 
fc«.CT»|«l 33€t3 *r1*3«|i (1 ).v = u-gt, (2) h^ut-lgt*, 

(3) v* = u 9 — 2 gh. 

3^33 ?c3tE& ^55^»f? ^3t3 ?33 : t=- 


if 

^sfa$ f<^ tjwt* ftf??1 ^t?t? 333=— 

^ft?S 3^3 ?C?tE5 ^531 = ™ 


2y 


1. Write down the law ft of falling bodies and explain 
them. Describe Newton's Guinea and Feather experiment 
and discuss the result obtained. 

2. Distinguish betiveen mass and iveight. Describe and 
explain the working of the instruments which measure them. 

3. A body is projected vertically upwards with a velocity 
of 240 ft. per sec. Find its greatest height attained and the 
time it takes to come back to the ground. 



**• 

4 . A body falls from rest from a height of 256 ft. Find 
the time it takes to reach the ground. 

5. A boy raises a ball of mass 2 ok. to a height of 64 ft , 
Find the initial velocity imparted to the ball. If this velocity 
has been imparted in ^ second , find the force exerted, by 
the boy. 

6. A stone being dropped from the top of a tower , it 
touched the ground in 3J sec. What is the height of the tower ? 

7. A stone dropped from an aeroplane moving horizon¬ 
tally touched the ground in 6 seconds. What teas the height 
of the plane ? ^ = 32 ftjsec 2 . 

8. A body is projected vertically upwards with a velocity 
of 88 ft. per second. If g = 32 fflsec a , in what time will it 
pass through the height of 112 ft. ? Account for the double 
answer. 

9. A stone dropped from a balloon rising vertically 
upivards with a velocity of 10 ft!sec touched the ground in 
6 seconds. From what height teas the stone dropped ? 

10. A stone being dropped into a icell, the sound of its 
splash is heard in 3 ^§ sec of its dropping. If velocity of sound 
is 1125 ftjsec, find depth of the welL g = 32 ft\sec 9 

n ii 

3 . 900 15 ( 71 ., 4 . 4(71., 5. 64 ^/( fl., 80 6. 196 

7 . 576 ^S, 8 . 2 ( 71 -, 3 $ ( 71 . 0 . 516 ^S, 10. 225 : 

*tS|W1 = ^^* = 1125/2 ; ^ + ^ = 3^ J. 





^ntir ^ x ri^5 i 

[ Work and Energy ] 


=35t*5 

[ Work ] 

3t*f3 JR»1 5^C® ^1331 Sftft C3 3*1 ^ ^ 5tf% 

af33<&*ni csfci to froi ^f33®3 ^f33i 3tc3* i 3t3i 3^3 

■?th 31 3f®3 5^*r ^1 53 c3 3*f 3^3 ^n3 ‘vtf’ 35%®tf l 

3*taC3tC33 3t3l 3^3 ^3 31 Mf®3 *tfl^ 3ft 31 3^ 'v5t^1 5^c*i 3t*i3 
3131 cto 3*13 p 31 i 31331 fail C3t?i w ’ttf® Btw ®<r C3 313313 
3T3fa f3TO TO 3*f33l w 5 ? i C35 ^Tw ^3-fB «trc5f 
cfol fan c3*f*i3T3 c52i to w CTfa® sri *rrc3 ®15I 5^t ^fai 
3ffal 3tf% C3 C3 3*1 «Wm ^f%CN£C§ 3tB faf 3C*!3 3T31 (TO 
■TO’ 3>trec§> ^i i ^4<i 3C33 *m -FTfa *a^*f wi c«?«3i 
3fa® ntc3: 

f3*$re ^ aty? sprits 3?isic?tt?fa 

toi ^f*f c 5 ^ fwjfe facv &&i 

«j^s* 3*1 35?fca §*i* ^pfasare 3®il *fc*i i ^ 

f^fB 3C33 fafift® fro m^itRi® ®t5i 5$c?r 3t33 f3TO TO 
5?C®C5 3*1 53 I 3CT5 *tai *i**iH ^1C<I3 »rto«l <2(^5*391 
« 3t«Ta fa* 338? ^£‘[3 ^«t*£*13 3t31 «w»t 3*31 I 

TO = £11* 3*1 x ( 3C*13 fa=5 ) 3^3 ini'! 

TOt* w 3131 , a^f 3 to r toi -e ?ni«fc5 5 toi ^ft® 

5f?« TOai “tit 

W=P.S (1) 

3>t£lj3 iS3>* % 33 CTO'S 3^3 $*t3 5^31 3t33 

fwwafnwft^F^f^ ^33 ^mtft® 5f?c® C5 to ®T5tc? 

^ (dyne) 5^ c^tR 533 ^3 a^jSF 5^1 ifCTflf^^ 

3C?I3 fwC^P C5^f3Bt3 ^mf3® 3f3C^T C3 3^13 53 ®t5tC5 

f»l. fw. $f\. 5FtC^5 43S3P 3W I ^5t3 ?H3 ,^f< 

(One Erg) I 

^3* ’TfS'at^r 3®i c3tJ? 3^3 ^13 5^1 

' s r33tf3® 3sf3^ C3 ^t3 53 ®t5tt* (<1¥- f^. (fi3). »t5if3CS 551^5 

3C^ I t^l3 Rt3 ^ (One Foot Poundal) 1 





4.% 


( Practical unit of Work ) % 

s|fB c* ca o?fc *«rr* ss ftifoft* 

4*4 ^5 fB »rM*T® ?J^1? ^aiSUl fa. f®. *4*1. ^Tfa? 

»S^E* ‘tip? ®£pT ( One Joule ) | ^| c^lfc 

i Mu 

1 Joule = 10 7 ergs 

v£W. fat. i4J^. <Ftfa3 44 s $ 9 fi^'®' 

?C*I | 1 '6«RE* ^falftS fa*tafas fat* 1 

^mifa 1 ® Mt*. l iqB ^fara c\ *fa ^ face p 
1 9 ffa>'G ^t*T I 

CWI ^wc^— 

1 ^1> *(t5'?$= 1 *11^3 '3^R x 1 ijjB 

-32 *rft«f*i X 1 f g (=32 ^B*n&GT*0 
= 32 x 13825 \5t|fa x 30'48 c*. fa 
= l'36x 10 7 ®n^»l*36 ^ 

^T51 (Power) : <.*[ ?TE3 *t<t S5l*1t* 

^ ?L®1 WH Wf 

^c*ra wfii *ifHrn i 

.*. ( mm ) **rei»uw* jrw ^c?i<! *tt^n *tfasrt c i 

Vrt tou w 

4^ ( Practical unit of Power ) l 

*ifa C^’fa'Q ^ «ffe CWtS 550 ^B *Tt&® 

ifintw *hi 'sw ^c«i *c*ra 4^ 

One Horse Power ) 4t®| I 

.*. 1 Horse Power ( H. P.) =550 ^B ntfca < 2 jf% pp« 

=33000 ^B ni^'a «sff^ fafaB 

*lfa C^tRS <2t^ 3*1 effa (TTTfOa 3^3 ^*13 1 (One 

Joule ) ^TE3 3*C3 ^St^l ^t*t 3E*I3 3Ft* ^3T3 *rTOlW 4ft 
'SUtll ( One Watt) 3C*I I 'sfafa 

1 Watt = l Joule per second —10 7 ergs per Sec. 

Cifal 3ttrecw, 

i w'ntwfir =550 ^ nfeq/tmft® 

= 550 x 1‘36 JtfZW'Q 

= 746 Wtfcl 



9*t9 «-ffo 






[ Energy ] 


4<S9 9*1W 9*919 419*1C* *ifs* 9C9 I 9^ (A *tf99T«l ^t«f 9*f?re 
*iic? s5T?t§ 4^9 *t%9« *if99t4 i 4*i9re C9 441:9* 491 

^9 CJft 44*C9* '2m '491 ?$91 41£4 I R1991 Sjlft 9tf34 

*lfe, S*t*f, RTC^t^ f<f«I 99*C99 *lfe I Rt99l 

441;: 4 9lf34* *tf%* ( mechanical energy ) W.1 9*f?9 I 

9TfS4 "|fo -39*19 2 ‘Stf®«|fqg5 ( Kinetic energy ) « fafe- 
*tfs» ( Potential energy ). 

C9*R« 4*3 ^C5f \5t?t9 4*t5j 9*f99l9 4t9<1 ^9 I 9tfe%(' 

4*fB i>«fag1 *SrTSt9t9* <5ff9tf§ 4-f4?1 f49f3si3 ^f%C95 *ftC9 I ^ 
?fP« s N *$C?1 *®T?1 5t9*1 ^rr$5l TOjK 5ff<C^ 3TC9 I 91^’ff% s il5i 5tpi 

5141 ^it^9i 93 ^ 1 c^t 5 ^ 9^ 

S'GH'fa 9jstf ^9t?J C*I *Tfasfj ^#51 TO ?5tSTC9P 9^ 
‘JtPs’fPs* I C4R« 4*8 <*T?(9 *5ffcm 5t9lWl 

39$ C9 9 lf94l 6 1 4*19 4*f<!r.^ 9H:9 ?5t^ 49?9 3pJ*lf9?9 9.9914 I 

*(fMT*l % 9C9 9*91 9 9j, «M «gf9f*l& C4*t4« 4^ u 
W99 4? 5%^ I ■ ■ 3^4*39 5«9t9 4^fS4 RlCf I 

499 9ffi 55(419 4^f&9 f94^95 ftt9* P 4*1 3C913 9*f49l <^fi>t9> s 
*£9^59 9C4J 4191C91 9T9 9FT51 '=It991 9faE^ 9lf9 C9 9^f& 9t*(9 

f99*;9i 9*1* 9*919 9*C9 ^f*t« I 9C®19 fag 5 !^ 

9^f8 f.9 4*1* 9*f<9t^ 4®t^1^ 9^f?9 =lj%“tfe9 4f99t9 I '=11991 9?tf9 
C9 4^9 9C519 f99»C9l 4*tE99 9’9 = P. s. «:^§* 43 4<W 4«fBg 
^99 f 9*99 *?$ 4*f9l1 9tt4* «t?1 =tf% 49^9 5^«f 49^9*9*1 

R1991 4tt— 

ir = w 9 + 2/s 
R491, O = w 2 - 2/s 


»/ 2 

"W1, «= Tf 

2 

^1s9ts 9C5(9 f99*C9i 9^9 4*1^ = P. S = P.| . f9^C99 f9^9' 

9?l^3i ^Cs® R1991 ®lf9 C9 V = mf; ^91* 9OTf f99 5 C9i 9^9 

^19 = Wj/~; = i fflii 5 

.*. 4^3 ^1%^t*l = i- mu 2 

9^f5 ^ 9C49 ^99 9*1^ 9*C9 9t^, 94'Q 9^f59 ^99 9*f99t!:^ 

49? C4^ 9*1^9 9[991*1 = - i mu*. 



*8 


nNfivt 


«rf%* sTiffa?*! ( Equation of Energy ): 

3R 481 414, m ss8f4f*l£ C4R« 4^8 4*48 P 4*1 «KIW TO1 

U vCS *lf*4f^5 ^8tt5 a4“ a^ *ffil^^tC«I 

•4^sfB s 58I ^feaR 4f84tc§ I 

8^8R 4^fB8 sife’tfo lf%* *ff?*»1«l aa inj® 9 — \mu % . 

4fW «^§5 <J5| ^^1 J?g <88C*I8 JJR f ^ SS!$1 ^C*l fa$I>W3 
favS’tt 4 if ! , ?ai «I3;4TC8 P =mf, 8^581* £ 4?!4T8l 4^8 &18 f 1 ® 

P. s~mf. s. 

*ff® *mt8 8^<4fl48-1 ^S «iT48l *n^ A {v 2 -u?)=f's 

^® 8 t' < 24 ^ 4^8 4141 f® ^it=w./:<=^m'*-iwM a 

.'. 4C48 4181 4® 4l8 = ‘'l(%»lf ! 9 i ^f%8 

fafs^fs 5 S C4R'Q 4^ a4fB f30*!4 ^1R ^f^ 1 ® 5«13 
•^W4 448 4t$ 4,8418 414<J sir® 4C8 I <31418 4^fB8 fafsB 
*wt8 , rra**tf?i* ^h^ioti *iR^ 4i8re 4^t4 41 s 4f84i8 >n^<i 
Cff€8l 4f^Cv5 41C8 I 4s38 ail $«8 3418 41$ 4f88l8 «R , ®1i:4 4$8 
f*f®»ffe 4C3 I 

4R 431 414, §itw3 $4t3 a4-fB ®r^ 4143 <3it§ i 4ifB s|i<s 

fejj^TW 34^ ^SVt3 $3J 414?f&8 41$ 4313 'Wl 3K§ i a4fB 
*1^5 srf$<i a4 fff4 a4fB $3®3f® 4r*ifec® a4° 343 f«?4 4i«!3fBt4j 
31f43l cws3i ?|®i i a^4i8 4f$fBc4 siW3 4Tc^ 31B4R a4fB 
4fa4C43 ^43 ^ifwl %3 s»lf3 4143fB 314*C«1 *?tC3 ?ft3 

■$tZ5 3lfaro 4lf4C4 a4v $3®3fo 414fcfB ®4C3 ^$Cn 5 «snf^C4 I 
4143fB <51413 f4C44 344nW3 $31 ( 5UT9 ^43 ) 4t$ 4f3413 ( $3 
^4413 ) ’PST®! sit® 4f38lC^ I 4lftc<5 34f^<5.^C4 a3i4 491 434 
?|<5 31 I 343R ?ft® 'f-’Jtfc 3lf43l ^Tf^C^® ♦H'd^fB 0\ 9 lfRl c 1 

■Tlfif 4f?C^C5 ^®T^l| *It«l5fB3 ’ifaW I 

4f®4 m ^t|^i <?tPi ^t?ta f^)°fB ^i 

fes-a^l ftf58 «W"R *in « 4f® 'tm 5CS1 31 I 

4f^C$ 83 fffR f^s ' 5 TfC j; [ f4f®8 ^"l? •(W'lfilv 

?m ^18 'Q 3f^ 4TW 48t8 43^1 9|T® 4C8 ( 5f*|W Vft* 

4C8)l CHI C4 W f4fe8 «W"t?|- 4T8Hf84 

3t3M 4^8 4t«f 48t8 ^8 I 4818 a$ 43W3 

^t«f 48t8 *43^tC4« flfalf* 4CS| | 

^W’StW wftre 3^? f*tf^|fv?r ^f^t*l % 3C3 481 4t^, 

w ^8f4f^ 041^^ 4^ h ^^18 'SRf^ 'SIIC^ I 

■4^fBc4 f a ^5E^t8 ^fsic^ ^f«4^3 ^14^8 f44C4l 04 9 (f44T«1 





** 

§*Rf 'Sffa^S? ^C« 1 <I ffiRTI mg h ^B5^5j?J <5|f®^s? 

^1*1 =mg x h = mgh. 

3^<T f%f^-if^ *tfisn*l = mgh. 

^fi>w ^rat? ^cfe ^t^i '®nf^c 5 ® ’jfaftre wfimw 

*if^j ftoioi 

[ Conservation of Energy ] 

JiRffaf <5JTf tlfol •rttWlWI f?f*3 *fiWl?| v<!l 

fosstftc^l <4^ f*!VE« fc*|5?te Ol —*1% I 

4^1 ?1 ^31 33 I ftre CTtfe "t%* ’iflsm faftfc 

4n° s *if?Rtc*r?r c^'RSff m 31 i £?ti* *tfeu 

ft^FSl I 

[ Transformation of Energy ] 

fttts *imf2W *\f&* ♦tfamw* 5t»t ^1 =n e^-e <£& 

^3T "lf«l^ ^<!l 5JH I ffs, $Tf§ -2Tff^ *\u fw*l* 

?rf«* *ii% *ra, '^t 9 ', ^tc*rt^ si'ffcre ^i^f<i^ ^ i ‘-ife* 
ft^Rf ^3*I1C3 *1*, S5tn 'S «m*]T*«n'® CTtfe "ife* ^tfs^T*! ^(tfl5p 
“tf’’ifwC'ft *PTfa I f^5* ft?l f^)«. <2RT? ^if&C^T 

ss'RTl w ^5l*f -e ^Tc*rt«F ^ i 

«t*f« ^tcsrtw **n««ra ^'rT^ ei i *ife<t fasm ft>§iv- 

nftsji 4 ! ^ fcvia ^stn « ^tcqt^-'-if^ 9 if^5jt*t i 4$$*f 
•fafcs *wfws ^ *ifws 3*rraf«'@ *<nFF i "tf^a 

^c»i« *\f^ «nf?aR m i 

[ Dissipation of Energy ] 

‘ifvs ftsSRl’ *«pit« *tfeR f^STPf TO® ^ 5fl TOT, f^5 
$«*t* *m *tfiRi *nvt ^ 5f?wi m 

^ ^trt? ifv < ®rRT *rt«*i ^ =*i i 

‘-tfvfl ^n55’ i ^f«?w? wj «nc5 

f^I ’ftcw ^1, fc* G^I'ICfl « 

sw? ^c*rt ^ *ifwh *if^^ ’ww i ' 5 rt^'« *rti 

<?FM m 5[t§ ^ ^tal ^ , 51 9 I15^ 

i f^f«« c^C'U *f%? ^ ^°r*ni <^*1 

II—* 



^ct> i fact ^ -ifei 'if?sit c i 

r (fra ‘■ffa^ favSTol’ 

W ^1 31^, m C^fJT ^£)^f5 

&U5 h feB&sTS A f?^3 '5Rf 1 ?^ I A 
fa’STO *tf?Urt*l nigh <4*K Cm$J 

A «r?^tcs( -5Tf% ;n§ ^utt tftf 

’tfvtfaHr «rfwM ^ i 

/. A ft^cxs ctit> rafs^' 

*\$m1‘\=mgh+o=mgh : 

v£i«ft *rw ?iif, «rr^tc*i 

*lf$re ew'ssl *tca 3$fi> B 

-* x ^ ^r<i5i sitfsi^i i b 

^56^1 ( h - x ) ^<l1" t* 

f^5*tfe?l *lfW t l==»?sr ( h~x ). ’jfaffa «Tp**C«! 

A f^ B 'srt^ ^<r 'sqfsre c^l 

fs® qfa v W <$1f1 ^CM B *tf$“lfW 

*jfirat«i = &>n i* ywk B ^ »if^5 nfal't 

= mg ( h — x ) + J mv 3 . 

5^*f ^n% »pfo*i «tf*rai mfa,v*=n?+2fs t cqo?^ 

v5WC3f u — o, f=g »fi^\ s=x, 

V* = 2 gx. 

’ap®^ B ft’Sps 3^3 CTtT^fof *ffiTOt*l 
= mg ( h — « )+^ x m x 2 gx 
= mgh 

^s$n wi B ppjps c*nT> ’■>%* 

A fajre ^tfa^ ■ifa* *tfimc e ra wft i tracj^ B ^ *r®!i a N 
TO* «tW* C* CS'R’Q *ftRI ^\S*B >2t s ltf e r5 c* 

W 6 ! TOaflfo TO* CTtlj *lft* -tfe* *|fwM ftfft I fctCT 
C*K$ *tfs? *tf^* TOl f* I 

&wt53«l 1: 15 vft^^t^T TO 20 $ ’iWlfiw *ttf* 9 lffat e l 
? 

?m=TO X »r*i= 15 *ft^'«t*l X 20 f5 

= 300 ^ *tt®«t«t 

2 : 200 *ft^'G 4^f5 150 ^5 fes 

W\t ? 






4tf « *rf%s 




ft7<3 *13 = 34X33*1 

= 200 ’fi^C'SU «5=a X 150 ^i? 
= 30000 41&« 


foft$3«l 3 : C4t3<5 41"4 3131 275 5i4 2 fsiftdj 120 ^ 

^7W C5141 313 I ^3<si 3^ ? 

1 3s^i> ^3 >g^ 3 = G2‘5 *it&® 

.*. 275 • • ” =275x02-5 41^3 

.-. 2 ftfttfj *\5 41^ = 34 x 33*1 

= 275 x 62*5 41^0 x 120 
= 275 x 02-5 x 120 ^ ’flu's 

275 x 62 5 x 120 


• • 


1 Caret's f<5 4l3 = 


2 x 00 


-f I 41^3 


, _ , 275x02‘5xl20_ r 

.. 4i7"43 ^vsi=----- -- .- 

2 X 00 X u50 

“3125 

^ff43‘l 4 : 2 f*C4l>im 44$ 3^8 fiBfa >3tf^ CW« 

C374 5f474 $^13 4^4^? 4'5 ? 

4f%*tfe= } t mv* = \ x 2000 i5tt5J X (100 C4. ft.)’ 

= 1000,0000 ^ 


41*1 % 34 31 31 3^3 ^43 3743 «t73l4f3*53 ^14j;jfc ^fSc^r l 4i3’ 

431 ^ i Ttejjjfo 3743 ft74 s^74 34 41$ 4ft7<$7§ 341 ?3, f34?te 

ft 74 3*74 3743 f3474i 4l3 431 3^575 341 ^31 4174 l 3743 314 
« 3743 ft74 43743 3l3l 4l7$3 431 ^ 1 

41733 444 41®^ « ^4 I 1 3J4> *tft»3S= 136 ^9J | 

^4WI l 413 4313 ?T374 3743 43^1 374 I 4l7$3 4 f331474 *1$ 
43l3 433 3131 «14 4f33l «Tt« <5143*474 4*3*51 374 I 

«lf%B S 41$ 4f33l3 413<J74 ife 374 I 4f*§*74 4l7$3 4474 
«t4t*r 431 *3 I 

'SWfes ( H. P.) S C4ft'8 34 CTC4M 550 ^ 41^S ^173 413 
4ft 74 ^13 414 4f33l3 4*3*5t74 ^4 374 I 

1. H. P.= 746 «31&l 

'SUtfc ( Watt ) i C4l3« 34 C3747<5 10 7 4f33l*l 41$ 4f374 

*5l?>l3 41$ 4f33l3 '43^174 44 'fflltfc 374 I 








1. Define Work, Power and Energy. Explain what yon 
mean by Kinetic energy and Potential energy . 

2. What will be the work done when a force of 25 pound - 

als is displaced by 120 ft ? [ 3000 ^-nTfc'St* ] 

3. What work will be done in raising a body of 3 Kilo¬ 
gram through a height of 1 metre ? ( g—080 c.m.j sec ) 

[ 29'4 ] 

4 . What do you understand by Horse Power and J 4 att ? 

Find the horse power of a machine which does 06000 ft. lbs. 
of work in 2 seconds. C 30 H. P. ] 

o. Find the Kinetic energy of a mass of 10 gms, which is 
moving rcith a velocity of 3 metres, per sec. [ 45,000 ergs ] 

(j. A body of mass 3 pounds is moving with a velocity 
of 10 ft. per sec. Find the Kinetic energy of the body. 

[ 150 ft. ponndals ] 

7. Write briefly what you know about conservation 
of energy , transformation of energy and dissipation of 
energy. 



sr«rmr 


[ Pendulum, Elasticity and Friction ] 


^=sT=*l CPrt5?r=qs 

s ^f5 st**1 ^st9 45 c*n?i 51 ct cwi^ 

^ *rfal c*t;i9 % *5555 (cw w* 51 cnra*) ?fc«s 
?-1T^1 C*f99l I t^l' ’ST'stl** '5t5^t?l ^*8T9«1C9 <jrf%1 5tf*t5 I 
9^f5c* 4**ftP1 591^91 

§tf®9'l '5%^s «rtf*£9 i T^lt* 

*1391 GWl*i* (Simple Pendulum) 51 
Orffi* 5C5f l* f*f*1 qfaul *1*1 *f9£«i 

CT’H 5ltc5 4*^ W9 ^?1 4* 4*fB 
CTtsi=T *r£f *|9C*C5, A ^Cvs 

B-CS ft9| ^Sfl5t5 A ^5*tFl f*f?91 
«rff*IC*t5 I ^tfBc* ^fa'G ftf *f*9l 
f®W CWI 5t^9 C5t®l*fi> , *T®'9 9^9 
*lC9 I f*^ ^*lfB ^ CffB 

*51 51^ CWt®l*9 ^ ^vS 
5tf*t9 I ^9tt 4^ ^ *tfC9*«i **PTfa *91 

C?f*1C*9 ftr*J9 $59 $Sl9 C*RC519 ‘W3*l’ *C9 I 

CifT9|* 55c* *5?tr®f*r *f9« ©tfare sit* 

*C9*fB 5?®1 «TCC9 *151 «K9t*5 I 

( Complete oscillation ) : C?t s l*f*f'Qfi» 
CWWM1 4*.«t* ^£^5 **f9 «ttt* f*19l *1919 C5* -SttC* f*f99l 
'srff^cs! 4*fB c*T®R 5“^f *9 i *re49 4* ?$c* *rar <2ftc* 

9t<99tc* 4* *<-OTf9R ( Half oscillation ) 5911 51* re *ttC9 I «tt* 
??re 9* 51 *f*9l 515W1PI C*^ ^9^15 ( CW o ) &U3 9* 
*1591A ^5*tC5 Ptlll f*%l O-CS 'STlftc* ^<-<^5 51, 

*Tt9t9 B-C® f?T9l O-Cs v5C9 S&9 I 

CVft®151*t®l ( Period ) l 4*fB *T<-OTt*R C*I9 *f9re C*t59 
Oft** C5 *199 *9 <®t$TC* $?t9 CWl^H*! 5 ! ?CT I 

* f*gfSwlt9 5f®lP5 C9t«l CTfat59 ^5tfi> *491$ (inextensible ) «9fm* 
( weightless ) *Q wls ( flexible ) ^'691 Sfs® | 




''&• 



,< A 


O B * 


^'3^* fbdl ; JT35J Oft cl ^ 










( Length ) % C ^t<5 G?m- 

pK^ '©'fawa ?1C*1 l 

[ a ftws (TFi^ W 'SSfJf faptll 

*~ *s 

^t* ’SftC^a W I C’lfatFTSt* 
c i ff 5 i^-f^fC'Q^ ^5T3 st^c^a i ] 

'trc’fcrfepi wfaw* fcrfF=^«n fttfH- 
cwt»wf*tcOT ^jw< i 

'aHK l = l'+r 

CWt^* f^tS ( Amplitude ) 2 fail 
'stt-jr upf <atra nvfp 

’S'W^f?^ w Sst?t<f c^f*!^ fjW* C«n®iC*?! 
Iws w, i «m f^caj 0 (= / oca) 

C«?t*R^<J I 


r 


cr 

*8=rc ftaf 


CWf^TC^ fsTCUft 5 ^ ( Laws of Pendulum ) 2 Cft 5 ^ W* 

*raHi ^fk^, cjftw* c*i ftw sfiw c*rai m 
c^ofsrc* csn^t^fB^tw ?§ii m '• 

(1) 3j?^5|9i f5f55f ( Law of Isochronism ) 2 »a^f5 

ftfifc ^1 i{1 *fiCT, fswtRH 3t^f% ^CT« CTt*ICT» 

Cffsra’Ft’l ^ff^f^s «frc* I ‘5tf i f^? *rt?tC?IT <5Wt‘1 til?! 

CC, f^T* 4 C^TC'f?! ^R'<P ^U«1 aH»W ft* ^ ft* 3 * 

5C?T I* 


c*rf*T^c^ c?rm^ii f»c®i $):* ^fkn ^tf%i 

C1W ®?1 Mt1%1 tit? l trot* 4 fesfa C^Sfl **R« Jfl $?, ^f?1 

?tc»l tR*H *?i CWTC@T ^^*1 C*TMW«1 ««^ vrtt* I 

(2) frf<j fa?*fs Mj Ttf^c^t c«rt«iawf*i« 

5JtC5, 4<R tpftc*! ctfTS'T^^I^T'Q tPC*J I CWt^TC^^ 4 fej?!? 

?fcc»i c*iT»wbirtra ^c*w *ifs*$ >wiyiT^| ?s, 

tlftf ciffrwvft -e arf^fctfrtjc* turtapcsi T 'S l ^1 a?pi»f 
?s, «r*i T* Ji i 

ftftmwf, c*ra« efface 4 «q cti^ 5 ^ 

s /4 ««l <fl 2 ®<\ < 5 T ! 7 S ; 9 •m N /9 ««i ?1 

3 ■m 16 , ®*| ? T ? t ^ C 91 CtftSR ^ t 9 ! s /16 <1 4 U «1 

^JtfWI 


*f-^CS3 Cffi« Tfpf^ ^51 «Wt«H I ^t 5 ? ’tfa’FS'i? ^f«9I 
W ( acceleration due to gravity ) , 1%f%« ^t? 9t5! Oft®i i l 5 Pt«l« 

•nfa?jf®x5 i 4^t ^raj f^e? ^ i 






(3) «* 'S fe*IHFfa TS3TC S ctw^ 

Mf qfif «t*rfolff« <ytc^ ^1 CTt^fat'GS TUsfttaj ^1 
*wftw, *«*1 cfft^^fnc^ ^mt4 *tfa^ (cw carter* 
*ifwc$ ) cfftwrt^ ?$ i 

(4) '??«! fira* i c^t^e cfrt&zw 

fa? Jtfafl C*T»wf& y-yzfa f‘<fea =?1CT C’CT ^513 

^f^sr w*fa ^*pni ?^ca ! 'sitfr*, c*ft»iw«i 

« WC 3 ? qsttaKH T •€ g ^'4T| SWI 

T< \ l 

Jg 


GWTsw^tCsra ^35 % CTft*iT* : 
(i) 2*?3 j ftw : ( T* Ji) 


(ii) ^**1 ftw 


! ( T< --r) 

\ ^g ’ 


$5fB ft$t*ra *Kwtw 9 tt'OTi m : 


T < 


V L 

v <J 


T—k. V ~ . W ^f6 *F^ l 

g 


C*«ftPfl nit*, /;=2 jt. 




•, T=2 7T \/j 

Y g 


S^tPF C*tnt** CTfWfcara *$H *1^9 J l^l 5 Fl*l **H ?9 1 


G^fC* 5 ^ C^l*!* 5 ( Second’s pendulum ): rett'e W O^t** 
OrtfR^f*! 2 C J IW'Q ?^C®1 ^t?tc^ CW'G CTt 3 !^ *C9| I 


1 •* !>-*£&* W*f* 978 Z*\. ft. 

tgjfsg <2fft Care'S ^C®t C 3 !^ Tft*T CTfat 5 ?* ftr$J **5 

*^t* ? 


*TCPl CWC** ^5 *W*lfra, 





981 

_ (?)’ 

c*i. ft. («rrt) 



1* 




2: Cato'S »is*i brfi 1 <t«f astspa vjf' 

C«Tf*RVt»r ^ v ( g =32 •%$ OT’P'a* ) 

W CTt*lPRf Tpt ««pitCT, T=2 x 2 ? X \/-^— 

= 1924 C^c^'Q ( tftis ) 

3 : Cota'S *m cat’ll 99-2 ca. fa. ^T^ta* 

OTTWW 2 CWQ I <«*** W=m a<3 V 

4 _*/ 4 x i 2 * 2 )* x <)9‘° 

*1**1 CWT*|re<t # = -~ = - ~ 7 ^ -- A " 

=980 t.*i. fa. sifa c^C^'Q 9 I 

4 : chit's bfaf 20 < 7 . fa. fc*ta-- 

cttwpt ? ^=980 cn. fa./Ti 2 . 

T-2„\/‘ _2x?* V^TP 

” 9 / ▼ iJKO '• 


(TICK'S 


44 

= ^C^Q 


5 : casfa« ^fealsr <5CTI afa 978 <71. fa. 
CTCTO «jf« (PCT'O (7^ ^tW CTW : 'Q frfal *<3 •( 

T= 2jr \/ L^csi T= 2 <?j. 

!7 


9 = 978 <71. fa. I (7. <7. 


2 = 27t\/ Z 


978 


a I, 


ai, 


ai. 


1 


=,, Vfa 8 


1 = 7T 2 


l 


978 


[ 53 *CTH atf * faal ] 


1= —?—99 <7. a (4Ta) 

7T 


6 ; c^t^'S cafacaa frfaT 99 2 < 7 . fa. ^a° sp^f 
CTtWH 2 OT<F'Q ! ^i%afasr W*fa afa ^ ? 

^ caw** ^ ^sprfca g=~T^ 4 *^ ——- 

=980 <7. fa. ( ot^'G 9 

a$WT$a«1 7 : refaG 108 < 7 . fa. ffa ^a*! catawa cafa^afa 
2-1 OT^'S ^E7 3f ^tci? 96 (71. a afa aa7 caPTC^a Cat3RaFt«T W' 

^car 





«ia- 


bfa fa?R ?^re <TO1 ®itfa : 

T <Jl\ :. T=K sjf, K ^fB dps* i 

stfB <xw.m cwt»ww T lt t 2 ^ 

^tarcsf l x , i a 5tw: 


£s?<F 


Ti = K. Jly 
«W T 9 = K. Jl 2 

*TPIT57 «fBf, T]=W8 

T 3 =2-l c*. 


V£ 


• ^ 1 zlL 1 _ 
"t 2 - jur 

/i=90 (j\. fa. 

fa — 108 ct. fa. 


Xl a / 00 . / 8 2 J2 

" 2'1~ V 1()8 = V 9 ~ 3 


•) /•> 

T 1= =- 


g x 21 = -—- 4 *- 2 1 = C^C^'Q== 1974 pi. 


8 : WH '^HL e t^ HU 981 pi. fa./ 

Pl/Pl. *|?*l C*rt«lWH 2 GW'S I 978 pi. fa/: 

Pl./PI. wfafal ^ C*UQ *?tw ^ CW^ffo CTt'lW'I' 

V 


^f«*l3i ^«i ^ps : T"t 


l 


Vg 


•'• gi, gs wfl» 1TW* srat«f9 HU WaFtSlTn T 2 _ 

^ ?jtfB ’irw c*u* fafai Jffctja prfaswfa ^csi: 




1 2 


i = K.\/-i 

V 8i 
y 1 

i 


■ W K = v«refB if3<p 

a = K. V 1 

V la 

i 



«nc*rf5j «iti 


-= ✓-•■ 

H 

*-* 

II 

IP 

S' 

g i = 97 8 pj. fa./p1. PI 

8i 

To = 2 pi. 

g 2 = 98l pi- fa/ pi. c»i 

=A/ Htt o •*• 
V «.W8 ; 

t 8 =2. y 

981 

97b -200306 pi. 


<§WtS?l < l 9 : c^fa'e ^tw 49 ch. fa. ?fa *r*9i ewe*? 

1-4 PE*x0 I &P31 *C*l ^ CTt^W? frfaf 0-284 CH. fa. 
tfMtfTO ^C»l fctf* ptWR ^5 ? 


T 

T 


‘V'^Vr 

2 Zg * *2 



IS 




"=rtc^lT5j awi^jftcs, j h=49 tf.fk. 

T 2 = l-4 C3 I / 3 = 4 9' 284 CT. ft. 

• X» = /4fl _ _ < 

"1’4 V 49-2H4 7‘02 


T _7 x 1'4_ 
1 7'02 


0'8 
7 02 


C3.= l 396 C^. 


•c*rt»ic^ir ort»rc :— 

1. 

ftr®E?l3 C^I^E* S^T3 3tft?l ^3*1^ 

■ 3^5 %i ^ cwt^ «i^ ^<n 5t»i i c’rtsppfi* 

•3)* 9 ftE»t 3TTsit® feTfR^I ( 4- retffa f3*31E33 ^ ftc*l ^1 

srrfw i 

3l%3 ^rt^rc^r jt^K' cwt 5 ^ c*nfe wi fa<« ^3t 
■st®r i CUT? WC 5 * CWt*H *i°*iil ^tsi wt C*1*Wm 

•( Time period ) 3fft« 3*31 5^1 I 

»«^3iC*f OfT*J*fi>C* fafesl R^tC3 ( «ff% C*E3i^ fww 4’3 

3Tftnn) cwT^ntji ’tfiw «s^fe m] ^ i *>* 

cm *m, cwi^^tE«i? nRsiT'i awt i ’iftem ^ 

-Wf?r ft?R ^C3!3 ( Law of isochronism ) *1S5J<51 <2^1*1 

2. fofj ftlStTO »t<iWi 

vii^fS *13*1 c*fTS|^ 3*f33l ^513 frfC^I? *ifts5 C*tT5|E*3 3E33 
(bob) 3jtJfl«f «m 3*f33l CTfaE^* Ml ft|«fa 3*31 1 $*\ I 4§313 
C^rt^fSc 3 ? 43^*1 *TRT3J <£&\ frfftsl ( 4° C3*)ft? ft331E33 ^ ) 
ftE^t c?R*fB 3tft*C3 i 3f?3 >it?lE3T 

c*ft«ic^ c*ift ft <3 ^Rsi cwi®r*te»i3 vu 3tft3 3*31 %p\ i 

ftfsa C'Ht^ Ml ^51 *|fMfB 3*C33*313 3*31 I 

3 ft ftfsa *raWni «t« CTt*Pwic®Ri srw Ti, T a ,.w*w 

•CWT^3 Ml h, h .W. *1*1 *fc»l cm 3tM, 



'W*! 031^3*3 Ml ^313 ( Law of length ) «isrf«| 


•^f3C^5E5 l 


3. ^«| >r^t? fsTO3 ♦tfhsl 

cwm Mr RRfe 3 iRnii <5^3 fafes *$p{ •ifl^i 3^1 ^(B 
^ C*n?fC^3 ^31 ^ I f3f%3 VOW. Cfft^^tE^3 






o rf*i¥, fifefflvsi « 




Ti, T 2) .49* 4 1 99F5T ®ir«^ Wflsrl^i, 

g v .CW91 9t9, 

Ti vgi — Ta J % 2 =. 

sffitpsi c«Tt®TC^?f ^f53$W W 3^#t9 fa9£33 ( Law of gravity ) 
3®J®1 <astt®i 9^3rec§ i 

• 4. Cfftsw 9C9<I ® J 'S *fihF1 

C«Jt»iC9R fr?9J fsif"fc 3lfa31 ’jfaCtS C993« 49 s ^1t3 4*F$ 

fafsa «C93 99 ( bob ) 9| 49^ ®c33 faf^a ^ttaiw? 99 
( bob ) 9l9^t9 3^391 93Wl 9t9l 393 C9t3£5?3 Ctft5Wl3 ft4» 
9>3l 2^3 | C991 9‘9 C^t, Cttf339-13 33*3 CWt«nC^^ C3CH 49^ 3tfc3 I 

3333 9C99 «3« ^ 9 if«iH 9’? l fl9 f39C99 995]®i «r s rr e i i 

*rapi c*ff9ic^a *rtetc3j srfa Mi 

fvfts^T 31 '5!® Cl't^'Q 91^9 4^$ C9t39FC*F 331 3^®t9 (3T9 4^ fal>t9) 
3tf991 OWS f$3 '39333 $$V§ $31 $91 f99l 4^f5 333CT13* 

3531 5^3 I 

C9t3£33 fa’tfja 3fa® 9C93 ( bob ) 9Tt3t*f C3f9 9*1991 C3t^3 
£s?9f ft<9 9*9! 5$3 I 

^313 <19139$ <£5P91C9 319191 49J> fetffal ( C*tf*f* f9^3 4°3 
<P3 ) 5Tf®9l ft?£3 £*339*$ <5far® 9ff9*£9 I 

493 9f*59 9t?fC9T $fe$ 3"'} e f CWt3£39 9t9 f399 3*f9Sl 43*$ ^""JfT 
<-.(tt 9 l£33 333 £9133^13 ( Time period ) fafl 9*91 ?§3 I 

^T33l ^tfa, C3t39 (Hrl3C9*9 Ctfl^frtff l 49* ^3£33 

— • ^3tt g— \ • 

9 T 

4^ 35^3£ c I l, T 49 3l3 931^3, .73 3t3 9t«H 9l$£9 I 
faffa Cfrt33*fa^J9 ®3J £91339*13 ftfa 9*f99l 3 5 ?)9*9£ t l —|p 49 3® 
3t3 93t^£3 9 43 313 ( «T9 ) 3$9* *ft'S3l 9t9 I 

^ 35 ^ afcarw^ta : 

393 £9t ? £9R ^3[ T=2 tt \/- C*f31 313 T vS9 3t3 l 49° 

v 9 

(j 43 ^13 f3^9^l3 I C3tT3'9 3sf9£3 fctW* 3f33^3 T 43 3t3« 

3f39f®® ^^C3 I 4^ ^£9^f5 ^3t?33 f3C353l ^91 9l^ • 

(1) 43 fD 393 C3[39C9 ^f-^9 ^93 ^T® C^t3« ^ ^t£3 ( C933 

“9^53 ^®t9 ) 91 ^3£^® C^t3« 9f39 3C9I 51^91 C9C3 §«9 C3£^ 7 *®3 






Wtffiwt 


313 31^:3 i ^ 31 ? t 43 jffa 3if%3i 3r$t3 vfeft art' 

pfsTC? I <|-*JC&3 §33 f3f%3 'swftt'f ffll^fS *1^31 m* g 43 3l3 
3f33f^5 5«3l3 ®?3J T 43 313 3^3^ 5^ I 

(2) C333« 33*1 C*H*Ti:53 lM«f5 31 31 3ft $131 53, fa<3 

§513 3JI313’ 3ft 33 r 3 «rn: 3 r $151 5^03 fti'Qffo «i 3 C 35 C 33 3 f 33 § 3 - 

S3 -«1, 333*1 $131 <=1331 ^C?1> 33*3 C31*IC3*3 C3st ®5ft53 <5l3C3f3 I 
<9^31? §<551 C*Z^$ C31*13-fo<J 3313 vitC^ 43? 03*1333*1 T w*|flhffo 
31C3* I 

(3) fj*t«*fi urtsraft'sfafafc c^t-i's 333 cti*ct 3 $131 <*i?3fi> 3ft- 

C^tJT'Q 331«f 5'31 <»3Tl5 3*31 53 <3l5l 5^3-6 ^513 ^13t3®- 

f^3 3'E^ I <9^31? Cftt*R33*l'e % «I1W I 3ft $131 <*t*t 

'Sinftffi *I< 53 <5151 5^C*I <»13C3at ^5 3lf33l 313 43? CT1*PWt«W- 
3Tf<§3l 313 ! 

[ Elasticity ] 

<311331 Sflft, 43f5 fe?C* *133^C<$ 35T 3C313 3^ 05 53 I H*f&C3 
313131 3133^31 §lf§3l ftc*l S5T51 <33913 f$f33l 313 I f<f«S 

3^ *1^31 45ft3 3ffa1 3fk*t C33l 3ftt3 C3 S5151C53 <*11333 31 <*ll3<23 
3 f 33§E33 ®3) 33 <2fCST3 53 43? <S1<513 31 <*IT3SE33‘ 

3f33§3 313131 5^C3 3^f& 331 <=l33l3C33 33 *J^3 <33913 f$f331 
<3lC3 I ^?53t? 331 315ft5 3lC3 C3 33l<3lC3& <31513 <*11313 * 
3f33§33 s l3) 3*C3 S 3f33<a«3 f3?P^ 3131 C*3 43? 3*1 <33 ’?n 5 *fc«l< 
4^ 3131-^ 3C33 3f33§t33 <3f3SJ% 3£1> I 33lC<3 4^ 3^ 

3C«T | C3 331E<3 3131 ^ 3313 ’SRTl C3^l 43? 3151 
Wv ^3 <33919 f$ft3l 313, <5(513 fafesm'eT'S C3*tl I ^"311353 
43*f5 S5T3C* felf33l C3^t 331 3^31 313 31, 33t3C3? %lf33l <*lf% 

35C^^ ^| 3P31 313 ! 4W5 ^"3lC3E3 «t%C3l3 <3-3^1 33tC33 C3H3 

C3^l I <*11313 33 <33 5 ?^ ?^C3 ^*3r?5 <3^ <3?[ 33C33 3C31^ ?5l^nr 
^3 <*13^13 f?f331 <5ltC3, 3313 ^3 <*13^13 f«pf33l ^lf3C<3 

333 sftfl 31C3f I ^?531? ?3t? TO 'TO^ S 

t^sfa’SW (elastic) I 

%?*( (Stress) <6 (Strain) 2 3lf?3 ffas 3>l 3131 

C3iR« 3^3 <®H3^3 31 <arl3I^®C=T?r *ff«3^ 3^313 <s\ 1 3^3 

flf«Tf*f^®1 3^3 3131 <5lt*1^ft c 1 «f^C3l3-3C5I3 53 l 4^ 

< 5 l1‘5I^3 l t3 3^t 3^^ ^3 <513^13 ftF3T531 3|^fl 313 | 43F^ 3*f 

C’FCyB 45! «ff^C3l3-3C913 31S.C3 5 ‘%S3’ 3W I f3^H33 <f^3 "P. 



11 


vttvw 33 « ♦ra’TO *wr i iw \ 

«ftc3l3-3t*i3 3(331*1 3531 $31 
/. %3= 4*35 34fc*c3i 3C*!3 sir 

__ ??] 

C3 ®W3 3s33 3*[ faRIl^ \5t^t3 C^3SSP®T 
%3t* fa. ft. van. *i$ifk® fti$3 erf® 3 , sfc*iffcfai>13’ v±3’ 

43* fa. van. 9 i^ftc« fai^«i*i «jft 3if^’ 4^®it3 -a^t*r *31 $3 1 
n^a^T’T 3131 3 ^:® «rt*i? 31 *n3®R3 c 3 nft^ *?§ $3 

®1$tC* f3*t3 (deformation) 3C*1 I <W miC33 ^£3 3^3 frr<T 

-3fa L $3 van- 3*1 urates wn ^j <iftn <3313 3ft 1 $3, ®i$i 

— 4^ R$*l1®t* (i^J-ft^f® (longitudinal strain) <JE?t i 

L 

• 3*1 slants *irf c^R'S 3^3 ^f3®3 3 ft F 53 43t 3*1 «K31F13 
*K9| ®i^t3 , srf3®R3 3(3333 3 r w » $3, ®1$1 *^3 -| ; 4 ^ wit*c* 

(volume strain) 3E3 ! 3<33 RT*13*1® 

(shearing strain) *lf33l3« *31 $^31 31C* I 4* 

3313 faf f®E* R13*|lf®* ft*13 (fractional deformation or 
fractional change) 3*11 3t^C® *1113 I fa^fs^l COIR'S <3^* 

•*■&, 1*1 wrmai i 

33lt $3> *r«fal 3f3l C^I^IC^ C3 31313*1® 4*fi> %53- 

ntoi *t^ %ji >6 fa^f® *i?"»(3 33i5*n^, fti %W3 sir am 
^fai *f3C3 Ofal 313 (13 43-fB ftfa$ nfal3 33 ®1$131 ^13 *1313*11®*! 
3lC* ill, faff® %5(R3 f <Rl3 3lf®31 3l3 I 4$ 3fal3 fectfl'' 351 
R*Rl3t*f3 *13 3W ^13 *jT/fa R3^l3 ftft?1 «1C3 Rl ; 3^1 *lf33®3 
^13) *$31 313 I %5R3 313TI «H3« 3fa® *f?C3 3$f5 RRWKH 
^ ^nC*I fa®®* ?f 31 31$t® 31C3 I %R3 C3 3R *13^ « 

f3^ft *13^3 331^*tTvi131C* ®1?1C* 3^3 ^*|131R3 
^tail (elastic limit) 3C?1 I ftfts §WfR3 ^ 3^31 ftftfl I 

5[j[q 

[ Hooke's law ] 

33ft ^-43 3tt*ft3i 353 c* ft3 r 3ft® ^35 3131 a*H *31 $3 I 
^IC* $^-43 ^4 3C«1 I 

frtt? »iw %sI ^s f??f« r 

^3t f , 3ta3 ft33 Win C»W1 3t3> - - - =ap3* 

ftf35 



lb- 




■(0 


modulus of elasticity ) 
m*\ I C3t5f ftfft ^Wai, « ^< 5 w<r 

33?R I 

WV ( Young’s modulus ) : L bftj « A fimBpftftil 
3wf& ^3t3£5? ft<J 'SJ^CH? C3 C^'fa'G fts^SS fs=£ <fTf*31- 

ftre W 'e^ fffc^r 3 fit *ifts]t*i l 53, 5^ 

%Fl « ft*ft* stsc 55ft— 

w 

A W L L 
ftfft ~7 = A l 

L 

ftft’Sftsp 3ftt3 s,E«0 srrftw <i5 ^5>’t1'5f5 * 3 ^. 

^srft ^f8 5^3 i <*m-r<' i 

'si^’f^ft *mi^ft3ft 's fftTras ^ wi cW'OTt 
*ITC? I 

^ 5 R f»«fa s C 3 *ivttc«fa ft<? ^f?c\s 5^3 tst?i ^fti- 

$5$ srafa fcfftra tsH *583153 i 

( fkai A ) 7ft ^f3 W*\ S 3)3t S515t3 7ft -i)?pf5 'SSJT 

f i «i*ni ( Ik 35 b ) 7ft «a^f^ 

v ^3° 0 Q<pfS Oft^l fto? I B 'StufS^ 

’fsft'fa 'SR ( experimental wire), *t1@t3 £5«IE3 3)33- 
*®R 3T31 53 3t5tF5 B s»T3fB «(3^T3 «rft I 3)5 
'QSRW >2t3f%5 ^ (Dead load) 3E?| I ^ <s^nj 
b *nfa £fti (l) 5131 3W ft ft 3 ^rpw 3jt3 

(d) ^ -n® 3t3i sit^i 53 i <si<m 'etftnft « <& c®ra *ft 
5^31 53 1 9 ttWt3 ««R K’lftl 53 I ^7C3 B- 

^13$ -asitft^ 53 3W «lft3T3 ^lfst3l *Tft I 3)tR 
« '5lf7fflWI3 ’ift 55*31 53 I «m >6 ftssft 
ntcft 3JftTC 5tlT3 «TC Tft 1 'aft 7§V1* effitVI i 
*tt'S3l 313 I 

p *rrat3 ^ m ^ 

^3*1 g 55t*t (i) m W = Uq 5^3 | 
^tC37l ^t5t3 fil^CEgCW^ 3]t3 d 5 ^? 1 3f miW-W C’fSl- 

^ 77 (f) ^ 1 ^Rll* (i) *m 9 tt'Q3l 3t^ i 



ft 

u~: 

D . :p 



^«=R ft? % 
|JR «1t5 


Y = WL = IV, fi ,L ^ 

M f( d\H 




CTl*l¥. « ^*1 




^1315 ^f% ?ltf"f firffa Y-4* ^1=T f^<3 5P?1 

i p *rtTO «sr *jTc*r 5fc*f ^T<?Twl w «frej*TO c^*t '«• 

®tf35TC35 55 | sfrejjp *fli *lt*tcqj Y-m HU 

ft<5 ^f^l ®TTO H <5 Si'Q’qi 55 I 


3T<S^$1 I p *SR (/R *m-e ’fiMfo ftf®*! 9 !^- 

^fol ( elastic limits ) 'aifcaR 


afl I vH fro *m <0*11 ?5 I 

Verification of 
Hooke’s Lnw ) l Jett'S 5 
WATS Sl’ttWl *®R 

(amfe* hu > « 

'SjtC5^ « J lT^ c fC^ 

5j^T<t<i ^fwi c^- 

fsas ’"iw ^f5 w 

cs«n *n«n *rftc<i i 



w f635: ?c*5 7 r .m *tfw 


JRTOWI ^C® WW *HTO %Si< 'Q faff® I 

wfofw cm «Rtfa® i 


§*ft5**l l f®3 faM Ml « ’ 001)81 ch. far. 

4^f5 ®T« 4 ftcWaffi 'SSR ^ntcsi ®TO Ml ’6 ftftfsjM ^ ^ *ttS I- 

*ffflW*l ^81 CH. ft* tflf® CTO^ «tfe C^'Q ^OT 

WH3 M '® c ff* y 

4 x 1000 x 981 x 3 x 100 


t« •'Iff 


00981x 06 
= 2 x 10 12 tst^af 4»f®*if <71. ft. 


=5(^«i * 

[ Friction ] 

TOR <3^3 C^fai 9 ®tft W* Ml TOI Tflaigjf®* 

W*J1 I ftlS®*! « ®£5f CH RtC* 

^t<n? too i <& Trtiw hM toi i m ch to* 
ts-nrft to i cto« ms ^f5 jR^esra 

fc*T8 f^rarl TOM sftiTO *pw « ^ ?? ftapf 

(sliding friction) HW I HM Gf f® ( HW H\ 

R^«l) 'Q §*\UVH 9 H ro! 13 ^ fu??l s ll5r 

hu\h nf^srtc^ ’ftu i ^i w ^f5? ’Ti^ mm 

nf%art*i « ®t^tcw?r ftw to m i nihFi Tfni 







«3tffa5 ^3tC$ C3 3^3 $*!3 <R5J «l*f3 43$ 3^35 331- 

araffi it3l Biftre. spf?:®! <a^ 3«i« 3^3 (n?™»f3 w* ?K*i3 

(S<13 3W5ft3 <j?i ) ^»|1^ oq^sfS ipJt^ S3 I v£l$ if<m3s *R3|tf 

5$ai ^^fBa «1^*| '®*tt^ (coefficient of sliding friction) 3t3| i 


*ftWl ¥31 'Sll^'8 a3tfft S^tTCS a 5513T3 ^3^13 aiS 3^*1 Wl* 
i coefficient of sliding friction ) ¥31 'S? 3?313 ^ 


3fa Dll? ( coefficient of limiting 

R 


t 

\ 




-> F 



^ r 

A 

> 

B 

r 


mg 


fas; ^«i 

3sf?reC5 I ^53tt 3^ ^fi?3 *I3"»I3 
-3t*I3 nf3¥ c l=w^ = R. 


friction ) *IC*W1 3t3t® 33 I 

3W 3F31 3135 AB 

V 

^ i $si3 
\533 ^3fr$ m «3f3ft§ 
3^fS F 35iaC3f5T ¥31 
5%^ l 3^f5 AB ?5C3|3 
$*13 $¥3 «T3 3131 331- 
fifmt’T ^fawES I ftfcfe«3f 
*#3 ^3 ^f931C3 «f|^f335 
^fS ^»f3 f333ft 

ftre 3313 aft 5 ^ r aat’t 

JR3|*I ^3 $33 3|T5't3 faFB'ftsi 


• • 


farf =s- 


3ft 3^f& 3314IC3TW3 3^ / < 33 C 13S 5C*i^t*1 

ft>K 3fa ««t1* = £ = 11lf = — ^|C3 I 

K mg g 

$Wt59*l % ^fS 3^ 3 ftl>t3 afti C3C3S alsfft 5 * C333? 43$ 
3J3 7 ? 4 ! 3lm ^ ^ffal 5 ftl>l3 ^ 'stftaR ^f33l 3lft3l C’l*’! I 

?lftSJl3T 3^ '9 'S^ft* ^?C3|3 ft^f 3fa «*Tt? ft fa 353 I 

'=11331 enft, v* = u*+2fs. 

v ( ’ R (^C3 , 1 ) = 0, u (at«tft^ C3’l) = 3 ftfrf3 aft 
C3C^'Q=300 C3. ft. aft C3C35'Q, s = ( ^ftsFt^ ^ ) = 5 ftlfa = 
= 500 C3. ft. 

C3C^^ faWft'® 3fat3 $?3J 3^3 $33 TO (-f) 7 ?^ ^3ftf, 

0 2 = 300 2 -2./.500 

■'• loGo"" 90 CT * ^'s 2 
:. ft*rt 3 ^ -qii^ =-= h - 9 ?= °92 (afa) 

y 901 



CTt*W» ftfiSTWTO « gg«l 

e*tg« g^g fars*i gg^ <®i^tw ^gg -ij^fS grrecgig s>gg 

iMfto eg g*iaegtg g^fgra ^g g^sfBg %& Fi^i arwto ^n 
^cgg 5 gg ?e*tg acgtsR *g i c^tg« c’f'fatg'tg g^ 

<4^fB g'Sg &1g ^tg^gg^ ( *1^51 ) 5fto gtfto eg g$e«fg ^ 
^g <®t?tC* ^Tg^a gg«| ( rolling friction ) *c*l I ggggTgt? 

1gf®« gC3 fgg*f gggtg? ^tg6 ^C*t gigtgjfg'® gsgt? ®sj fg«t ^t^C5 
fggtfg* ( bearing ) glg^fg W$\ ^ l gtgfg'T® gtag ^PFl 
^Ptg ggg $tg *fggfg gM fggrfgt ( ball bearing ) <rc vtfft 
^WW ggg 5PI gfagTg ®i3J egtgtg fggtfgt ( roller bearing ) gjg*tg 
■*gi W I 

*ffggt«l 5tg gsgtg gC$g gg^gg gg*$|5» fgfisg *Wt 
sfg, c^»gto a ^Fs fato ggttf gig?fg g*gl ?g i eg fato 
gvrttf g^Ww gt^g ^ $iu$ g^w 'gg^s 31 \stsi g$g gfggtw 
gg«t stg gffggi ^rtw i 


*Tt^rte~t 

grasi C^ft^R 5 : *<wfl> ?t»wi Tsflr e*Ftg« cstk ■«# m 
*rfgg| % 'ggg’re 5^® gngt^gi to ggg cgm avs *g i ggg 
<ift»IC5R (ftgj f^g ^tf%C^T 'SR's tost?I ( amplitude ) 4° Cggtgg 
'ggfagf 5$Cg fctfg Cgt^gggg OTfgt^g fwtg, egtggsfgrag 'Sg, 
■^gWR gl 'g'fg^Cgg ^gg to<l g'Cg ill ; Cg*gg friCgjg g'sfyegg gto 
ortggggg gg^gt^ft w i fcr^ifgfii emgg* ’tfsrtacg gtgi cgcg 
^to’fsr ggtgg g*5%gg g}^3 gg-ftptt^l W I 

« fggsfe S 'g'fggg gl gfgg<»Cgg to g^g fcgg 

ggacgtg gto eg , *rt«j^ft c i ^ g?r, ^c^cat 

srtore i ^etanitc’T^ wv vkb cv fat? 

, «lt5 9 ftf^^ sitsiTV I 

3J312 f^tom ^situ 5IWJ %il « f?[ff% <Ta**ra 

to«f ^«l % ^^-9 ^ >pm»ra toi 
eg glcgg ^It gg fgg*f g^i *m i 

'srt^ ^«1 s <?pft« c^rt^rf^tg ^*ig a^fB wn ^ng «rrg^ 
sfare «rtf%c«i eg g^egg ^ fg gtg gesj i 

^tgtf ggegg C 1 ^ ggg^filgs g^ fgg’f g^g ^cg'gg g'g 3?g I 
ge? ggg 5 tg gsfggrfg ^gr ^5T, sfg, C«gto 4T5fg5 < tgt< g]g^$ ^g 1 
II—0 



•tvtffwf 




1. What is a simple pendulum ? Define the following 
terms and explain them with diagrams : length of a pendulum, 
time period and amplitude. 

2. State the laws of simple pendulum. Write down the 
equation which express them. 

3. What do you understand by ‘ elasticity' ? Explain 
with reasons which one, rubber or iron, is more elastic. 

4. Define : Stress, Strain ami Young's modulus. State 
Eooke's law. Explain what you mean by elastic limit. 

5. What do you understand by sliding friction and roll¬ 
ing friction ? In which type of friction is lesser frictional 
force developed ? How is the friction reduced in machines ? 

6. A wire of length 110 c.m and diameter 2 rn.7n.is 
stretched by a weight of 4 kilograms. If the elongation pro¬ 
duced is 2 m.m., find the Young's modulus of the material 
of the wire. 


f 6 86 x 10 9 ct. fi }, 



TOT WTCT 


<5U?T W\ S HF5 

[ Pressure and Thrust of liquids ] 


©T*»r 


^gtfa g?g fad* «Wg 'Big^Ttg? JfC^I C"lt6Sl$?lt 

^tf^TC^f ^1 ^FT*ft5T ' 5 W gfagtC*! ^jjjfaun gfa | fa^ fasts 
gral tit $T «t eg ?t fa pi 


pfli c-srtfare ?g i t?tg gtgi 

■gg<g ggi gig, g*fflg gss eg 5 ! 
5t*f cgsgt ?$cg tifatfa 
cg^i gfagteg cstifa^s ?^eg i 
«t*i ^csi gr?i fa-wt 
t^rffa gtfftg ^gg eg 5 !! etg 
farce? i ^lfarfag -ssg 



*►*?* feu t ^Hrfa ^5 ?t%1 
6tg nsW 


^tc?, fa$ fa^fa wfcg gtftg g^frl ^egg §gg ^ ««r font 


gfacssc? ®t?i «|sr ^g^tegg ^gts gg i ^^gt“ cm gfarcc? 
gsPTg gfagtg gg ?teg stegg gfggt*i ^ cg% i 4^9 
Ffegg ^gg wm \ fgc<H ggi ^gfe? : 


*K»i 1 <sc9Ri <2Jf% ^gg' c^Fappiera fc*fsr eg gg* 

faRTl ggni ^f*TC^ v$ SC*13 m ( Pressure ) ^ i 

geg ggi gfa,a guf eg. fa. 
C¥aw»ifafafe ^gfB cijfaegg iSgg 
w 5ttcgg -gsr sigregl s$gtc? i 
^t^i ^leg ^ c^faegg fegg stegg 
gfggtg=g< cg^fafetegg 

w _ 

— 'Sttg-^g 'Qsr i 

a 

<£&. fa. vgg. >ngcg ^ ssegg 
gfggt 6 ! b g^fafe «w «ig P gt&s 
^^feg: dJfuc«ra $gs stg «*<vs 5icgg gfggtg=«lfa gifaciJ 

~ gt^C'Qg *®g i 
b 

gits s c*n& writ* g»i «j^s« *9 

<®t*TCg* <5C»I3 gjrs ( Thrust) g£*i I Sgegg &rt*gcg cfefapm 

^segg fcgg grc=w ijtg-^g «®g ^ggi p gi^c«g s^g i 





•mtfwt 



<sW*f •tftvt ! •ifayct 'S'TC 5^5 yte *fy*fy *ty*ft fay ^tns 
ui^t 4*fB $tn fafaaty *1 C5t« *«n i C5t*f8 Wjtf *fa»r 

cy*| yfay tfiwj* fa? - 

*icy$ yt% ; 
fa 1 ! yysfa **<rtny cvr 
yyty 11 $ i **r *fyc* 
cyn n$cy fawn 
*»rctyty cy*t ynt’W *y. 
«i*t« ft* ^tcsyfBro *m\ 

^•f*1 C*<T 'fl*^ CT*. 
4^* w flCR fa* *f«*l 
yty **ytyfy cy’T'S ^ yfa 
•rtt vfly* ^**ral <&$ ?ty fan 
•tro i fanw 

** •tfatfc-t cy •ffyytt 5t*f 
farot^ •ffyytc'i **nyi y^cy fafaa i ^n* <55*1 

*f5Tfc^f Wfasi TO *fcs ^5 *tu? I 

faitI *t?Nl S *tfa&tt*fa *ltt*1 (Lateral pressure) tol 
fa* ^ 9 i*^ yv^s* ^*ft fyfaQty 

*«n yt* i ^’f** y* ytfan 
ssr?ty fitty fay-F$<K*f ®?c* *35 
*n 3^11 '®rc^ty $^tt* 
art* ^styyty *tdy ^*ft 
5t*fay fe’fy 4<R*Mcy yyR 
n?tra to*|< fyfa’sryfBs '©TyyTy 
*y^ty nc* i 4*ii 
^fayl fat* ^1 $$u$ y?®t ytfay 
#n '“fffay 4i$ yfafe ***ft?rfy 
fa’tffa fyc* , «Tyyty fafa'StyfB &fare ytffay i 

^•fcy yfas *r?M5 ^*y *fK5tc*Rt *c* yfBrecs i mfmny 
*$* *g*t** fail ** ytfcy $kF$c% 4ii •rt<Fh*i ytyy sifafayty *9 
sryyty fafa'atyfB Ifatyte fa* i 

*tftvl; ny<$ty fatyy yroi *t*tcyy 4*ft ®cyy 
*^yi ^ty a, b, c, d *e Ttef ^*ft *fyyl y* ^1 *fyyl *^5 ^cy i 
4*1 $*tfB *c* *j< *fyc* cyn yt^cy «m* fag*fty$ ** 
*tf$y fro a fasre ft^tcyy fa*, e fasra ytc^y fa*, 




's.y; ffes; -sr^tsTsta 
sicya yH^ttya yfi 















m 5t*t« TO 

c §tfi> ^tf^i 

^ 5 ^ i =?^?m CT^n 

<5*®I *tWte«fa 5t*t TO* 
fa^faFSl^C* i 

4$ *ttVtfB 'SftS'S 

^fB fw wr=n w t a , 6, c 
<ss^$ >au35i^f5 fsj5*f«»c>ni 
TO mw »if^5 wstc* 

^C3Cf I 4«TC ct %<f 

mm BtC 9 !^ faRI, «C»Rf TO« 

(Tit twt ^tft^ 
i cvW« *tTcai 

<53* 5t*l «**« fej; nfrau Mtora 

*tmz ^53* *R«rt *®»n 5tc*ta fori 

Cff'SStETO TO5t£3 f^FSTl I 

cm C5t<5 'S Ffaf® 5^* 1 
st^fB wm\ sto to pr c^tc<sn c*rt»n sjr ^ to 
^ i TONtw ^ ^wt^i ’rft'® ^ 



faff l C 3 Ff s C® ^ 


$to1 ^i i 4*ft f^c?R TOTOfa fSt^rc wsl ^ftsl5l4f^m TO1 cfrtass 

«D 7 ^«( ^ ^sf^nrt ^^ 5 ifi» i>tf*nri ^1 ?t*i v ®^* ^ 

( Jar ) afC®TC *TC«(T OT'S^Tl 1 'fl’R ^®tfB fa* CTO 































n*»ra 'Btfc^ i fc*t* ftc* «far ones* fw&a wn 

TTtf*TC»T ( ^ fwwi fm) ONI qtfe* Fftfcfc nf%C®C^ ifl I w 

crtas* ft&sm w*\ «fc»Rr nf?® wscn ^tcn, ®«rc$ 
siff^f5 *ffc*i ^ i ^t*«rwf m ?*, Ff^5^r fc*t«ra *m 
ET^f®* frosts fwszm i spc^ra ^F®1 *i® w^ra w 

<*ra* 1^ii5tj;‘ p r?r 9 ffisit*f'e i C5tre* f®®c<rc « 

$55®1 >TSITSI ^t*I 5T*f®3 ^3 ^R! ftwf 9 ! « frfffcN n*rft 
w *w ®*r FRf®f& frt®3 «T«3 wv ^ *tfan i ch^ti 

m c*i ®forta«fo firesw« 

sratsi I 

isrcsfc ng s ®n*i Fin =usrtf5w ®m 

sftfac® ^e®j '*$ ^gfB fac-m ^tc» »rfcn i ^1 nffatnTnt dw® ^f?rai 
*is3i m i 4*fs (¥tci?9?) nt®*n nnt? nrai 

4ira®tFJ 3tfac® ow ®?t9 f«®tn ^ dm nfac® i?i nft? i 
*1wm* »w nnfta nft® >wf5 priori mm mw? *fwi ^t*ra w 



«m» «rf^t9 3^53 JR’J®' ?5 I $fO&* :^f5? fe®3 

<£& ft*? *rrcrc -®wi cn c*w nfisn ®n»i dm wt^n ;rof&t* 
Ns^f^<p % ntm *? i tori ^rfn (m n‘*ra «nw i 

*rafl> nrnsft^ni s Ktra? ntftfa fi?n 

m fttn c*«n ftw *ifwi 

I W OTtCU M’f C«f^1 ^1H 9 l#tf5 fwc* 

^tf^n *mt i tr^* 5« '5Wf^ r nfwi ^ i wttw 

Ws ^tc5?r JTCSR 5ft«g ; *|^R Ftn %5| C*i% 5t*f ^ 

mi Ttf^s f^¥i *rmrf^^jw dfasi ot i cww r Sns *tmf^ 
fW-i ^nu Mcn^ 9 ffii 5 n*i w« «(ta*fi ^1 ^c'® *ttn i 

^ mm f^i^'® 9 tft^t«fii ^ ?t^5 9 ftc*: 

»W»*f *tftvl s m9 *w*}4 *ftar «r^rl w ▼tcnuft 

^ ^fiw sfej ^t^n c?e?1 i ¥fm»rf5 mB flCT 



WI FT*! « ^ 


w %R fire >ifwl i wi <wtpfa tod 

fcff&tn ’f^hrsi ^*rtai Yes—■*£ ^oIN «it* ^f5 «rm 
♦ftwn cm i 
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«ltC5P 1 iflWCT 


oas- ftaj; c-fHs ssw? 

*rqwiffani Btc*ni *ITO1 , 1l5tff^\ ^’TTfW 

■^ttf I f*Tk ^^5 ^1 'S^R *tfV3 &H 5t*t ^ Offwi '"TCTfo 
fts&'f*' faRfl ^f3t'5C^ I C*R® ^3*1 

^ 5t*f *RR—^ ^«tlfB« ’®TR 'ST s rtf‘fcs I 

4t*ra TFfC^^fBc^Q 3 nQ 4 ^^tCTJ 3JTC TNI ^ 

*n , tfi>T 9 f ^vs *$fa c^arf^ CT5? *W*f ^TfR 

^l^t<i^i?i w 3 ? i '«i's: , i3 JFlwsifS *rf?rai ( wfr* ^rtpire *itflf& 

«itc^ )faf%s fore ctrr s^»i i cwi itwfH 

«4ro$ ’sh^'IW sf??ftF I ^3t° 3RtfT® ?^9I, ^53*1 *IMC*ifa ’TWJ 

C^t^'S f^fir^ fc*ffst*t, fawf»t, ’fl^et*! ^ 

*res»ifift*pa *wiai i 

*fft^1 s ^ $tE5* ftfrom »i^n 
^ ts^' , 5f*nif&c^ ^fr$? ®^ e i ^t<n «rni ’t'f i 

vjpfa sjsi^'f frrfif'alC^ C* C^R® f*tfw§ ’Twt^Nfil 

^t^n 9 ft?ntf i 5 s f3 *ra^R «r^ ^i i 'S^rR *FtR*tfi> ^f^nn ^ p®* 
$TO1 *f^ ^t$C*T CW*fl Rt*W1 

c^ll ^r f^ *finn ftrtcs i f%i Rt^l wfSratf? c*R® ^j 
flHfan ar®^ ^faw «?»i ^ aRt*ra c^*?i ^ i ^3^., 

■^aj ^ r$? 3T^C*fH C^t I y®^T* «Wf*f^5 P^st, 



Hr 'Rtffon- 

’t'llTOt* C* TO>I nTO* TO! C*% TO* 5W« C^ft; Wl vm 

*T?fc«f* m fe*fa TO ^TOTfE* ffl *ft? 

fent** nfhFtflft 'SW m<fa 5W TOi fspR^Pl 1 

TO C’H: 

1. ^ nrtofei ^«j*rc* Mw\ ura; jraffc* m i 

2 . a nro ssnn <t«?K ntw, fe^t* «?«i toi CT«itc>ra nfro 

*WTO *ftft< 5t*t >2iCTO TOI I- 

3. CTO'S fe»fl5K f^!5tn, nt<5tn S^fffe CT CTO$ 

fa** St 9 ! »wtst 

4. ^ nTOfa sm fe^t* n'itTOt* nfas ^ffe nt* i 

5. < 5 ** nroC* 5 tn fe^t* *to* <if^s nt* i 

^^cs-fu ot*l « «Hcznsr 

wi *tfM: ^ita^-isra *tftoi (Mason’s Experi¬ 
ment) : w?ra 5tn nro* TOtt** fen* ftfe* m *f**i ^*sraro* 

feTO* fen* fa®* *:*—ft^ft* *rsrel fa<t*tn* m 'TtWlffe 

feitPra i X, Y, Z s R fafas 'rot:** 5 tf*fi> entm 
^tC5a TO | ^tuf? TOj^* ^15* f5t*t* fill's >Prt5l I* 

C Ctt^ft* ni'ffltf'S ^ *lt*ft<* ft* >RR IW CST^fBu *1*1 fiSTO!* 

toc* ties* fa* to *f**i cffflrt i cfl'&fs 4*ft ft«tcw 

(Lever ) 4*fiftre *R*a ui*t *t*TO 4*f5 (Fulcrum ) F-4* 

fen* fa<5t*fi> me* I 
faTO* ^n* «rtc« 4*fa 
ntm P ^pitcii 'TO i 

TO* fen* C* c^t^'e- 

TOR 5tnt^*1 4*ft TO 

R-c* cn<ft* ft* fent* 
film* TOW 
*f**1 TO I «WR TO 
** TFtf^c^ entfa fen* Fin 
nffet* i fesrai to 
*tffec* ^ 5t*f« <m 

*tffet* i ntsrr* fen* to 
^ stnc* <rr*n 

^ fa *• n$t*i *f**t* fen^ ** fitc*tn 

*%TO i c*t* nfs ewi *%* ettfe ^t* *fcn* stn toi ^f*w 

* Pascal’s Vases qt*f | 




5 t*f « ^5 


\r* 


Jfl I 5tn ?«TRr C^f5 ^C5 ^tf*I7t ff'SStt %l 

, srf^f^sBs «f»| Tf% ?$?! I (5^ *r$Bl <§B^5l *1% «F*IW CSlijfa 

sfHT«1 *f3C3 *ftt* <3&ttCT 5^3 4?fB tt^l ft%5 

^1^*1 I 

ssttm R *!faf& *rat^?i 4Uf 4CT X, Y, Z 9 ltaj'®f^! nsWlfB*- 
«3*nrr^f<a i c«f«n ^ ^re 

^cm csf^ <flH i 

Ctfcfa faf%* ntC3! ftf^R ^33 ^3* 9JN8U1 ^5T, ^tWT 
aC$TC3S<J 3T31 <2t<T3 5T*f ft“53^ 33^ ^ CSf&f^f ^*f3 C3tB 3TS5'8' 

I ^t3*t ' 4 ?$ 'SSfOT 3131 arej 5 ? ntca^ ®*T JWtst ^$1 
tfftfl 3*31 *^3 i ^43 ^C^Rf <S3*WK'®3 ^wsfsr 

§*R& fa#* to i *ttcara wwott ^*fir Wi TO a 11 

^ offfatre t?t3 'WT® 'sw'SraPSi* s® 9W?B (Hydrostatic- 
Paradox) ^«fl ^ l 


farffa *tft^1 S fksi3 JftfSl 'STfTO* 43 ft iU-tube) 

3l«3l I ^t3 AB ^ l* I 

3* 43° CD '5K»| CTtlSl I BC ^ j 

'BTscn^ 33J 'stw s 43 ^ A Vy. I 

3j33re 31 5tft I ^ 33i E:: ^ D 

Ttffol ^fB *Wt 3 Wf Ei: s :if-~’ 

reft« c^fttww 3tre 311 EEj—-..-- A-—4 :-X 

jprfB? ^<53 Ut^ll 8 A J~~~~ ~ — ~ ~ - - ~J C 

^31 3C3 *31 3t3f, AB 

■ w „ =* >M3t f5t35 : 5)^ JlCTHWlspSl 

'■Kent *C33 *5531 C3"iT I 

433 s 3»33refB ^m\ Gf«?i ^ i c«r*n 3t$re, ab ^ cd> 


f535 : 



f53[; 

^*C1? «®T «Rtf^5 i W ^t£*ra ^CST? JWt^ 











9 » 

•^9, ^599 3?9 *39tf^5 9«9l 92i I $5t9 9t9 c l fa ? AB 9C99 %5 

■9&99 *rihrei cd 9t99 9*to9 «rc»nr n^hmi c?% ^otr Ff’t'S 

crt I 9^522 5Tft f^CST C2% 5tC99 fa9 99 5tE99 

ftS9 99 'Sj^tf^S 2&:9 I C*t9 999 ^«9 ft^ 9«t9^5l 29 ^C9 'sfaK 
9C9 ®9 4* *I!^f99 S5C9 ^tftsl *t$t§C9 SfC99 «fTf?'8 
9* *tc* i 

9t9t«9 9I9TC99 9C99f5 99 99i Sfl^f8 9 r .99 

9T3tt9r »r?« 8 s i c9 C9t9« 9C99 ^ utfaw cw9i 9t fa, 

9'C9t99T?l' iT^fSg *KS| ®?f fafa* 9tt3 2»f$?| 29^ ^?ffa9 S5E9 

Pm <n^ra i 

^39ft c*r«n 9%«cs 99"93 9^ 9S59isf9 *itcai <599 w< 
fiPct ^599 <wc<9 ^nffa^ 99$ 4ft$ ^$^9 $C9 tff^ni i tsft9 

$?C99 9C9t®5 S ll931 91 99-C9C«9-2t9 c r$1 9C9 I 

*tewa «fsi >f?f^rt5 °c wc9<j 9'.9Ts5^9$tc 9 9tt® 9i9t$9i 

"t?c9 m 92921? 991 ?9 i ntt**f9 9tctc9T $cb& 'srefa^ 95 fcrtc** 

SfaS «f«fC9 ®9 <x?t*n ?9 l c*it&1 C9^9 *tt$m ( main pipe ) 9t9l 
■*r?C99 992s 9t*3i ^ ftjtrea 9fts 9?$? 9tc9 i 'srfat? C9^9 9t^9 
-*$ro w 9 (Tt 9 f «iroj9 9t%9 fa^t9 9C99 95 ftrai cm m i ®9 

992 ?IK*9 99T9 $S5$t9 ctift 

9C9, <7^9 9cm 5tf< %ftc»i$ m 
3f9 9tf?9 ?9 295, ^99 999 % 9tft9 
5tW« ®9 §d I '999 5Tf5?tf%*f 9f?tt 
fejj i>JtC*9 99t9 $553t9 ®9 $d 91 I 
<®*®rare* 5T*f: 29(8 $9C99 

9tC$9 4tc5 C<FR« 6tcn2 ’ff^Tf'l 

? 5JW 921 21^, *ft2p2 'GHWM A 

f<^ 5tC*f9 ^f%2t e 1 9f2C^5 ?^C2 I 

A ft*5C9 C9S 9%l 29f8 299 *ff22H 
^ ^f?n:5f ^ 299 <K92 ^*f2 « 

29 faRl 9f2C2 A p*?^5 -Sf^ 

FW I f91 <Sf 299 SSC92 ^92 CT 
^529^9 *t<5T^1 9TC^ ^t?t2 'SSf^ A f9f2 ^9? fitfS 5 99 I 

299 ^ 9rC22 ^59C99 9«|9^1 H C9. f^. ?2C9, ^C?t9* ^599^?C99 
'912^9=^19 ^55951X §^f2 4|^CBgPf2 C93W9- H X 1 = H fij. ft. 

> 5999C99 'e? = ^t9 9t2'$9 X 299 

= H X D afro ( lit ^2C99 999 «lft 

ft. ft.-C^J D m ?$C9 ) I 



ffefl : BtC95 nf99t*l 

*• 





5t*f « Tfa 


«rfe^s w=g c*r. ft./OT^ 9 stc»[ a ft^jr 5t*r. 

•P = H X D X g Ngt^/df^ stf-C*lftftfctt I 

&rt*3«i 1: sftsrc *r<* «tft ft. ft.-o$ i <srm ^t*r, 10 ftfct* 

*rc?rci =TIcf ctijw f?^pv m to ? [ g=981 on. fir. ctcto* ] 

« 4 prtw h -10 ft. =iooo cf\. ft. 

d= fiife ft. ft.-re 1 aift. 
ftpfa Fft=1000 x 1 x 981 ^St^M <?r. ft. 

=981,000 / <r< cn. ft. 

$*1*3*1 2 : *\Hm Wi «tft ft. ft.-re 13*6 aftt ^E*l, 
76 c*i. ft- *mwro* %> Fit’ll *ffort«i to ? 

•mm* h=76 <r. ft.; D=<aft ft. ft.-re 13-6 m 

TO*t*» m=HXDXg = 

76x13*6x98 vfalri C*f. ft- E^E F -EE-J E: f 
= 101,3,962 <?[. ft. fiHSfd i_ 

p=hd 'snrs ««r, ^ i-r-r-rAy j LffJfele T 

<3N1 qi^PKf CAST'S ; YfiW:-: ! 

S5WH 5tC*RT ^ ! 

CTO*J *1'«|TOI H-^3 rf;rr:: ]’ EEE.EE" FEE u 

to, mow wwnpr fe*ni faifc D( \ffzlj-Si ! d 2 effeeeff » 1 

ft^a to so i ^ 9 raHi EfgFFE-EE J e ! 

cwi ftraiw i eee-eeeA ; eeee5e-.>- I 

*rft h j « h 2 ftg Efz^vy ! eeefe-e- ! 

fl^fg ftfta St*! *Wft ^ ^ * fe J * 

^ wfaresi Dj 'Q 8.^ fBar: ftfei wi? 

HjDjg^HaDag ^ I 

^1^5*1 3 : 34 ffe ^55 VWCW BtC 9 !^ *lfTO TO < Tfa»t- 
^gsj j^r v 'iT^Cff?! ft. ft- _ c® 13*6 iSCR i 

sir to 

SjTOI 

Dj =*fREfs ^r^=aft ft- ft.-^s 13*6 iStR 
H a =TOWS3 $*rel=34 
D a = ^RiI ^T5 = fflft5 ft. ft.-l 5TR 
TO*t?, H 1 D 1 g=H 2 D 2 g ^ar "«?prfR» 
h j x 13*6=34 ^gx 1 

*’• H1= 13*6 ^ 

=30^ft»(4TRl) 






























































’w-Kfwr 


a* 


[ Transmission of Pressure in Liquids ] 

«W*r *tiito!s ftcwr tosi *npr *t*ii 

ftwtfir *fal 'H^fS *\w *tfM *?! *t* i 

ift*n cnt^ffo ^*r? stfa’Trot 

c^tfe cstft f|ar *W st^ i w.*\ 

»*0%l FWfiW OKI cwn> 

cstk fesfa fsf’ai >wfa c^c-n m 

I fn^CJ(9 »TWWJ 01 &H 

C?«11 ^ ^1 Sft^ JIWI J^3[ JpiftwtE 5 * 

JWtf*P5 I 

fvfte *(#Nfi: wa «i *n^, abcd 

iffifB? AB '*i;«l 'SfC’I’SFl CD <sm?I 

10 15*1 ^ I Pj f*f^ ^C’t’Sfl 

P 9 OTOE'S 10 15*1 3^ I «11R- 

p 2 fip&w* io facstterrc ««rc 

P x <§*H 1 faWTSTK TNI &»3C^- 

foretrc qfon stm i 

HOI ^91 qt 5 ?, Pi C’W^ST^o ^ ‘W’f I 

5&81, P 2 

^3pp5(=10o <i)^4 

^ io fttm 

10a *39^ 

__ 1 f^C9»1 >ffSR 
a 

.’• p 8 PlfcCT* 

Stn=Pi f*K>W9 
<2)^ 5t*f I 

•tfN'l ^CSs 
OKI ^05t§ Pi fMfoTO 

^ra oi m 43* 'etci 

***l ’WtO'fa ?tt1 ^T%5 ^n p 2 ^ I $*rt05 

wpr nfarw* *rcf?raf%s5 i 

^ ^f5 nlWt? <®**i nirtpft 5t*r-w*w ww <x w]f5 wri 

^ ^tOF 9 tTtWR9I9 *S3[ ( Pascal’s Law ) ^i sf^ Ttf<05. 
TO *ft USft W *1 <11*1 5t$, Cant'S Ttflpra »lf^5> 




sM-uqtsR 






























<nrft«6i Ftn «m 


•CTrotWPf ^ PUR *1 I 

*nr*i*1fl»ni <fcpr: 

=jar 

•treat to evtro *<w sT*t tow c*fc 
w*f ^sc*ra mi >r^a TOtfere <ra «t^8» stem mt* st*f 
ma mcara *w* owteror »ift« ®i^5te* farcri to i 

*trtroi*! mtai 

w «f*pfct *Tn^ ^fB emtm qtm *ittara wit sr ^1 

CfR« TO TO*1 I ftw v v<j?pfg c*H*lt7|I im 

mi . p 1s p 2 ,-m *pm wra*nnfr®i 5K»re wijP i*fa- 
■«fii 4imTrc ^ift$ ci *itcara snafus to ^i ^ c^« to pfai 
?tf?* *m m i w* ^<n w?» Pi^roPra ctoto o x , a 2 *" i 

Pi PriJw Ft i*\ «*nrw ^fiCT F ‘ *jfitat*i st*r 

_ ° l 

«*w owi TO m* 

PpBtoPts c&f*rai *if$fl ^n =4 

^tfros i wi m Pi 

Pi*B« «t^ fw /^_—_— I _\ 

TOtfro *$TO i ?*i 's f~— - A 

Pf^ mu? « wfjj'Q r_7~ ^_j-__; i jtlE 

^c® ntra toi mtc® \ — — — j 

♦fTor.ntrar '®rm toot* cm« fe— — —/ 

Ttw stt «mw *1ro ^t?i 

stNict *rtat WPr® w i 81Mr . ^ 

*tin « PPfrrePr dPnii 

^i «rTf^c^5cw» Prate Pre i*\ «tcTOt iTm qp ^t^Tp^tre 
^t% $&ri ^tPk® m otto ptes PPSor «m* *cro nfarh 
ifo f 2 » f„ ??r *t?l *ft»i aw ^rt, 

F J = Fa = F 3 
dl CL 2 #5 

^ ^tl, Pi Pf^W Ft*f (=^ L ) 'Wt* Pt^CH'6 w- 
Jivtfii^ i *n?Nt*re v*\ *ui*wpi ^caj^i «t^t e l 

I 

^C»Rt ( Multiplication of force ) l ^f«f® 

ft^l* *tiM6 0 M 1 *niwti»Rr ^as ^ma c^« 

wra WnC-t ^ ^1 ^ ^ 


; R— 


8«^t frat 
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*rtoi i »w «csrT^t f*rc>era fc»ra w mnwr ?i «■ 

Fj. v9«R ^C5f?[ 5t*t P ^C 5 ! Fj=mXJnP C*3W*f 

= P x a vilTs F 2 =3 5f*t x c*iti>l fn^WU C*OT«1 = P x 10a I 

WH, ?=“- = 10 ; 'Mr* f 2 =10f 1 

JflF ^ 1 o ««1 ^ <F31 *RR I 

$$pf TO I 

^tscn*R ^i aurro ^firai arntw to »wrt? 

?FTCW5 ?f¥l p l Fa <nt ^’ft'sfS ^««| 

F l 

^ <5t?fl *rft, ^t®3J *Jtfs^ (Mechanical 

Advantage) TO I MK qtfs* ^farl= ??T 

SffS 5 3*T 

C5PT 31 am, ( Bramah ) C^Pf 
ca*[ srfa* ^af5 *m*rarc*ra ^cara $n<i f«fe 

ftffo i ^«tTO3 Jrffls’ffi:* $$tc* 3rf>ii? s cadi's ^i p i 

?«fsri \s ^f*rs ^ ^cst ab ^ cd ftfo'sra ^IfB tos 
*Tl5lW 'Sites I Pi « Ps WtUK*l ^ 'Q CTt§1 fal?* k 



••^ftais #%c4tii 

w ftVlfr ^*IC3 v! ’®t9T5 K (valve) jfinl R WMftt 

W ^d5, fa* V 2 TOV. ^ ^tPF I ^$91 Jtflt 




5t*f 'Q at® 


a dr 

ttcw ffca 5t*f fm v t ssfasg a* ^ OPR Vj 
* CD-ca aw I P x -^ $a* 5t*r < T5t^ C>ft 5t*r ata* atal 
wfas aftin p 3 ^fcs «i^ $a i artaatcaa apiftprtw 

ETC"* afaaM 'aafaaf^s atta | p 2 c^araa c^^l 

^ta $aa caft aa *i atre* afaata Pi-ora ^aa awa 
'jaata ca^i i fcatsaawi afw p 2 faataa caasaa p t 

Pl^PW C*FSiataa 20 $‘l a$a, ^t?1 ^ca aa« 20 ««! ^ I 
p i fafccaa gk catsta at^teafS *nt% i ^ta a*aa 
C1UQ Jfta fefta ( CW ^aTa *ftl> ) atfata ^1 « $ataa 

atfctcata atai «rea stca fafc ?a1 

*nfs^ 'Sfatfl S Pi -8 P, casaa jjsrtaFW fl«i ^<k. 

aatfa'S 5t*f P ^ ; NSlSj'l ^ta, atfaa ^ft«f| = ^^-5!L 

= p2 _Pfo 
Fj Pa~~ a 

(oiatca ^retaa [ h ] aifga ^ ;n| |) 

ajasfa S ata$, fata *tfi> sf sta %l 'ataxia c§li> aa| v . 
sta?i sta fial a's* aai t’snfw atw aftffaa cm ata^ $$'» 

5 TTT^T® fePFJ; 

[ Hydraulic Garage Lift ] 

$31 CTtfo atfea attatc^ aja^s atfc ffaata uiafi* a« i t 3 ta afo 
« atfetata} ftar *ti®fa* cstcaat arai i $?tre gk atfraswa feaat 
casta* aaa fsjfaaca m areata afaat^s ta af atatcaa ft- 
atferecaa §aa atfaai a® a® atffcas sSaca cat’ll 3 * i C 5 ii> faatoa 1 
h ^Fsca owarc awa«i afea**f9 at$a aa stcata afaai ^-fsa 
'estcira , 5n%a r 'e ^aca atca i 

^ (Force) i a^a «rf^ ai ftfaa afaa^a afa^s acaa 1 
( Pressure ): «if« a^f ^aa ^c^ia ^’fa ca aa «t^ ^a 1 

'statca st^f ac«t i 

(Thrust); caft'Q ^caa ^*fa «njp caf& aaca aM 

^®n ^ 9 1 

<®3E®Rist*ts ^aa atft< ca *itt* atca ^t^ta atcara 
aa^tca sta «tcata aca i aft sta &&', fai, at< a^nfa aaa 
fwca^ ^a i ^?:aa ^ipgca ca cat^« fa*^ a^a facaa« 





3 >* 

5H « ww ?ife i ^*t*ra 

•6H *rtcn TOtc** fc*r* fe* *w sn i *it® *o¥»ct 

>Rf5» *tf*CT ^tara refa'e uwfBra ^ Ftfwi fe*i ^ TO 
■*?tfcn qta w to$ '*& *m *rtw ^d i 

H §*5^1 <6 D Cato'S 5t*l 

s*«tfe 'flsp^SCSl HD 'QBR, ^1 HD# / I 

»TTt*!^tC»l? *p ( Pascal’s Law ) ; c’ftW TO *PS STOW 
C¥fa« 'TO 5T*f «CTW =?%?[ 5t*f W»H *tf3J W 

<SftK TO* WR 5tn 9 ltC3|5l S3R *R5Rt (Tf-eTOU *lfe 

•*WTO fell TO I 


^nrrnf 

1. Describe experiments to verify each of the following 
.characteristics of liquid pressure : 

(i) pressure of a liquid increases with depth- 

(ii) pressure of a liquid increases with density. 

(iii) in a given depth, the pressure of a liquid is the 
same in every direction. 

2. Explain the statement — A liquid, finds its oum level! 
,How is water supplied in a town ? 

3. Describe an experiment to show that the pressure 
under a liquid depends not upon the shape of the vessel or the 
■quantity of liquid, but only upon the depth of the liquid. 

4. What do you mean by the pressure at a point in a 

.liquid ? Obtain the relation P=hdg, where P—pressure 

■ at a depth h of a liquid of density d units. 

5. Density of glycerine being 1'27 gmjc-c., what will be 
ithe pressure under a glycerine column of height 250 c-rn. ? 

6. Densities of alcohol and concentrated sulphuric acid 

■ are 0792 gm/c.c. and 1'34 gmfc.c. respectively. At what 
depth will an acid column exert the same pressure as exerted 
• by alcohol at a depth of one metre ? 

7. If density of mercury is 13 6 gmjc.c. what height of 
■water column will exert the same pressure as 30 inches high 
mercury column ? 





8 . Density of saturated copper sulphate volution is T2 
pmjc.c, What will he the pressure at the bottom of a jar 65 
c-m. high and full of this solution ? What again will be 
the thrust upon the bottom , the inner cross-section of the jar 
being 16 sq. c.m- ? 

9. State Pascal's law. Explain the Principle of multi¬ 
plication of force with a diagram. 

10. Describe ivith a diagram the Hydraulic Press and 
explain how it works. What do you mean by the mechanical 
advantage ? What is the mechanical advantage of a 
hydraulic press ? 

11. What will be the mechanical advantage of a hydraulic 

press* the diameters of whose barrels are 6'5 c.m • and 14 c.m . 
respectively ? ( Neglect mech . advantage of the lever ). 

12. The two limbs of a U-tube have diameters 7 r.m* and 
21 c.m. respectively and are fitted with pistons. What force 
must be applied upon the narrower piston in order to support 
a weight of 2 tons upon the wider one ? 

II II 

5. 311300 T5Tft. (<2115 ) 6. 43‘04 ft. 7. 34 8. 

■94G40 cn. ft. (*rm), 1224320 , 11 .16, 12 . £ fero i 


31—1 



^nr 





[ Buoyancy and Archimedes’ Principle ] 

C*i C^R9 'stiff ^C5T 'gTf^C*! <§?l StWI C^t«f ^5 I C 5 ! C^R« 
<?fi> votff ^C*! 

v£^* ^ ^f«rai Mfwi 

vflt ^1t3 *T3F5l *$$5 
I 

^hrai aftsiffc ^ 

W(J C*ft« ftffa 
faSFtl 'Q 

?,HU I vS*ft 5TC^ 5F?1 ^ 

?«hrat9 C'FR'Q *|lftPfa 
*r:<fT 15 'itssn Itsre 
<fW INI rtnt? I « 4 ..^fU:nt«l nw.»fl 

^51 '“Sir/-^ El'l P Sa " ! ^ ^ * J 

w 43° IFSifa C^“2J T ( 5 »T a 3^ 
433 s ?3, \5T?1 ^C*» , TtC'S<? 

^33 C1tT» 3*1 31 3tC53 *ffiRt«l = 
PXffl 433 s I 4^ 43^ <^3313 

3*1 3fsfi>3 fts « fe*«i33 ^tcs; 

®w ^0SC5 I 

4<R 3W 331 3t3 ^£*13 3C3T 
43$ f^f^'OTatfsf^ C1fsit3 flfl 
^3tt3l 331 ^ i fsfa$ irfart 
ffal$ C3C*f $fofl ^tPlC3 I 

cwi flf’lfS w 

'STCltw §^t3 $13 v^spfS igttffeti 
fjpil 3^3 i fsfiffa $1C33 's®! 
ft3SES!3 C3 3 ! i 


l ~—A - 


F----NIt 


-A- 


_ - 7 j-. - 


^StJl '_T 
;| r ; 4.11 zj. 

■!* • * H -» - ■*- 


n 


-~\mm 

iif ]-i 


NKI 


wr -_ 


8^ fliai! faffed 3^3 ^13 5*331 


TOfc $1C33 *CT3 fwt*f ««*W fP3?t*13 $33&tC13 ifwfl 
C3 3 !! I 'St?t^ C3ttl>3 $13 fffl$3 ^siw«t ?$rs $33%^ 
( Upward Thrust ) fsRl 3 s f3E'SC$ I 4^ fe«R3f\5C3f 13S1 
( buoyancy ) 3C1 | 

*rwis ^?*i *twtc< forfars c^tos to* $*r? '&m 
*m< ct <5t*tw fccr* #toi. 

( Buoyancy ) | 
























SfWI « wtfMafataa ^ 


^3S ( Principle of Archimedes ) 2 

<^a ^aa naM r.a acaTa ?rca ^ &v$ 

^T?T* afiatt *ff «1 aw l , ?aifi> ftu CWS51 5^91: 

m ftnr *wrc*f »P3jf*i f»rof*5« 

apfasi, ^ a’Sa $T*1 *H* aferal HC* 53 I $t*!SSP3 

m&n *rfirot«i wfa\ »w*rtftr5 'ssw* 

>Wf*l I 

«lffa>fajffc*l3 ’jcara <2j3jf*| l ( i?lca5 'Q $H! cstcsa atStcaT ): 
4 a*fB ;frcai> c&fs « 4^f3 a^ai ctfs *rsai sta i ^lal ^aa «Tta 



te?nat ca alwi* cstsfB $t*n c^tcsa 
jjwia ^’?t*T fta 5 a"^ wfi^ta a*ca i 
*tca£ C5'«f5 ales atfaal cst« 
cti^fg s'fosta’tfiSca* ^ata cstfc ’ftstia 

atoa sc* $attai w«ai 1 
^aia \5fs^ fac*a ’tistW sRat^^ta 'em 
stnt^ai aa^sl wtal ^ta i 4 <r atcsa 

ff^tafB ^atfstca ^c* *{< *ai sla 
swftai: ntfffifa qttfra alcafe cstsfB a1*tcsa casata 
?ca!9 fWts **t»f ai *faal n< ^ 1 

^tC'$ *nsta *w®l a^ ^a° ^t§t aw fac* afsal caa i 

^)cafe cFte ®rca yrra ^a w ita ai^a i ^ ata *t*tl cstc$ atca 
a^a ^a irf«ri sta i ca^ $t*ti cst® ^ca *35" ?^a, wafa wiata *ilaia 
jpj^sl f^faai wtfaa i ^®at° caai caa ca *®ta fta atsatfsa ^tsi 
$tai c 5 Tc«, a^l ^ra aca ««fel ^caa sstcaa aata i fai ttai esters. 
^ aa aca *m « atai maa aata i ?.m°. 




- • 0 iwfffin 

OTtft'B 55*1 4^41* CBt£ 4®I>1 W.44 ^’fuf?^ 4^4, fHwS 

5%*i ^5t4 '$'5^1 ■eaR ?r*T ’ft? I ?5lt I 

4^ srcai 'gf^rs ^ «tf*rani 4>t?«l: ^ jfaai c^rt^i '<i ntvj?i 

C*Pfac*l ^Sll^l 414, 45 $541 44$ ^ 'qf'fa* f^f^a 

5^41 ^»TC>T I 5514 ~<Jt5 6 l <31514 $54lf& 3f*^< 554H C4 

*tf54T e i '«n4if4® 5ca <31514 $5?i4 *«r c?^i i c?5 

«f3 fc?1 414 I fal 4^4 $551® ®f£3 ^1sf*14>' fenfire 

5T4T5 C4 *T‘54' e l *3 ^>flfre 4 ! '.4, 'Stfl? *«R ^1C$5 $5415 *«I43 
*1514 I ^554tt 5ld4 $541 S?!3 »!1C<P 1 

srf5t®r wcp} <stc»! ? ^5®t*t c^n^l 'Sjfasi 41?, fa i $ 51 ^ 
faSl^l 4 s ® ^ &%e 5f<N3 m& «t04 i <Pt<t«=l 5?t§ '®14®< i I «Ttff®5 
5^414 <3l?l4 SelC*15 ^*1415 314^4 4?, C^Sj^J 3C44F C4*t 
3'14tf4® 4faE® T,i4 I ^®4tv f4£S4 «3<C44 54 f 4 '5f’|*!(f<J\& 4<l 

4^5ltC45 ’fC’P 4^4 55 41“ ?51 »lf*!5l 51C5 i Wf^t^'S ^4>5 fa5t4 
®fC5 I «ft*TCSS C’(3 4lf f4fa® 55C® *|1C?, fa^ C51W5 fe®4 $1*1 I 
C4^3J affaal 4ffac® 5^C«T 4®4fft ®3 mmf?® 441 «E51®t4 5151* 

^151 5fk® *ffC5 I C45<S3I $1513 vf.m 4tC4 I 

*Tf^5fa C¥SSl : 31451 ^3 C'^C4 fenfire 4fa<3 3tfafeftc*i5 

^5 3$4lC4 C«f:?4 «^4 4^451 515 I 4141 *4$ 444? C«t 5 3i3 

5tftre 9 ftf4c«i 31541 53&1 m 'st’tnifa® 4fa 515 1 a 3 T 4 ic 45 

"«^«4 faf C4^t I ^®51' 4141 'Q C45 fefefere 4fa?1 ^C?! ®lfw 

-4f4l 4l?C43 *IW 4^4 I 4t4l 1 ) 4tfac*l ^f4 C4t4 54 I 

C»fcw 'SI^ST®!* BTflifl 4f4?1 ^t4lC4 ®’fC4 ^fif?1 41 ^4 I ^14^ 

^14 4r$t4 C4641 i ^^C«f4 4T41 ^IC’I’Ftf® ^'6414 ?^141 

45W ^41^41 4141 SW4 ^4i:4 4tf4i:^ 4tt4 I STt t?UW« 

4t^sf4 f»tf4C^ 54 41 i 

4t44f5l 04^41 ac^f ■®Uft4 444 “T^J 4 r 4C4 C4414t?C4 C4f4lfB 4l4»^ 
^4^14 ^C4^4tf4 ^ 9 fC4 ^41 ^tf44l 41C4 I 445 C4^f 4t®I C414tlt 5?, 
C4^t«^5 ®^4 4J47 f44f^^ 54 I C4^1 « ^1514 447^ 4t«T 44^ f4f?t4l 
4^5 «^4, <®3 'QSfWa 4f*I ^*Pltfif45 5^4^ C4>*1 ^C4 ^1^41 41^ I 

^144 04^514 41^1 4® C4T4Tft 5^4, «lf%| 4lf44T4 4?^ <&5 ^ 'STOWa 
<2lC4tW4 5lC4, ^T®41* C4f4t« ^5 C4^l *lf44t*1 f44fe® 5^C4 I 

s^tcS^r 45f^^t=S7 

[ Cartesian diver ] 

fafwfa ^tff^4 #tC54( *ftC3i4 i2ft4 f^4*5^4l°“t SC«1 ^4 441 
54^ l ^5t4 4C47 f4C*t4 44C4 fsf4^5 >44fB ^I’fl ^aj \st4414 '=14^14 



ircsi « ^ i • i 

^ i fki<T ^5?ffo «fi^ c^it^t i t?ta ftcra ffafi? 

*,* WS I *ttC*f *TtES I *J^f3<T f^SC*? 

fittU ^v-f «fC»J rff ^ «rC*t<J '5f«"f ^tC5 I 

<5TJWfa *WTtt *Nfll *t* fafa'QlH* vf ^IRRI *tT® ft?l 

OT8?1^»II 

*TtM?l ntr^s^ §ns 5t*f fflc^I faftstra? ®^<I 
§*(<) 5t*t C*)t St 9 ! ^3 ^35 ^sprn^s I t^T? 

w*\ -tycm swifts *u\n ■mi Tfip ^°f?'9 
BT’t fs^l I BTC’tS faFSra ^ *t^csnf 

TWI TC*tW ^tc* »!W fof *lfsnT , l 
SR *^3 w <£iW*I I w\ ^1 *3t? 
*& <0®lf3 'Stft && vW t?l 

Hlfsira «tTf*E3M VZStt ^*13 

5T*T *Hltts1 ^C 5 ! SR ^ 

3)Tv <I$5if& 'Wf* ®Tf*TCl I 

?w«3i nffta^ m ajcutn « 

Ftc*t* R’Rtaa «nf<p:5T t^sifSc^ 

fafa'Q'tOT Sf(R9 5WJ ^RWI tffk 1 ® (.Vtt 
qttw I ^ 3lfiMi9 ^®'W<f 

*tsVt »w vat 

ssit si? i 

8>^ ffej; 

»TW*lftPT 

[ Submarine ] 

^^srfscsra ^1 ec«ia srcn <??i 

®tt«TCa^ sr^a HW ^Fata ^’tat I 

p 


8»sr teas: utrofiw 


( 

«t:^«r sr ^tfta *ftn fwc*r Jimfita *t*wi ^d i 


®jt*ftC"t SR'efs5^^'5 T>Jl* ^tC 5 ? ^Jt»l1^ tjl* 

Ballast tank ) I •rttWl ’Tlftl^J TO*tf*T 5 ^1\ frtrca W 







’fffKfa'SlI 




^irafa? i?jtc* «# *f*C5i WfiRr «tft ?n 
*£^ ^!OT ^tc5 stlC* I Tjjtt* tfir^ 5«T srtfVcsi 

Wwfa«l 4*f5 fat^S K»[ I 

failRg «i retest* to 9 wrtRR 

c ^at ww* j 

<2W5( «|«ffaft % PUlfo fafaslC* faf *ffaW <5*1 «|«TCl 
»w fafaqi wi i 'Si*m *5w *^i Ws 

•n / n r |*? 1 WOT' 5 lt^fa‘fo*ta 


F- —- - -io> 


-S-20 


“ -f^*T ljfc 3 
- j 7 


w __ 4 Q i wot j^ifs wqtw 

_| _| fafa'S'OT *K*jr C^fa^l 

se—| 30—| wm] ^ i fafa'StOT 

“I =■■=.;=. =.r| ^ 5fsi%1 ^C* Tfa 

L-_V_-£rT|.E^EE^TEf Jf^R ^fsIC<r ft* ^S'fi 

ee ee-:-~-:-"| EEi^^-I ®^* s^iot fa* 

Ef-EEEE^I =MMSi ^fa* l ' B Ts^ fafa'StOT *PI* 

Ej££Ef-Z_g feftsi qt^c* i 

n <*.i m i , , . ^ ^ §nfa* eng wfa c^*i 

«•={• fra: sfc*i s*t?*l *t*N . ( r- #- 

*ff^il *tti PiPifl 

gwi ?^r i ^ g$fl> *rlda wW^ Wot i>**tf&* l 

s =f!R *<ti qt*, worn £*<ii s?:*r c*faw W recent 

<lft=ll fa. fa. 

^ c*faw ’tore nft=2o fa. f?r. 

Wot = 20 fa. f^r. —11 fa. fa. 

= 9 fa. fa. 

fafta <2}«tt#t s wot |**ifB ^ 55 wot rernfa 

fafa'StOT WJ SfOTt R1 *C<t, ^fflt^l ^C*l Sflfa’t OT*W *?1 


■=R flat: t^l^tl 'ste Wl 



«i=K fits: £srt^sl Ws=t W1 

W I ^gtP5 f5CW VH 4*f& *? fafa'StS 3\%U5 ?^C* I f?15 





















HTCI « ^ifa'faffoaa ^ 


at:a 4<pf8 a* aa a°a 5 .f ^tcn i «faca ^TtajfScvS ^aastta ^a utai 
^a aw® sa aa* ataa atcata^a a<^ fcftn ^ast^n af®t® ate* i 
^ 'aa’^ta ^a utai aai asfaai aa 5 aafSa fta 5 ate «wfiJ al^ta atat 
■s^a1 ^ata ataafB ataatca a® att^ra w.s\ vgaifcri faa Ni 
^aaffa® a-'jtf s?a sgast^ai afatca afas® stca i ^aa Stotts* ^a 
c*ratf%“ fa fajita stfaai atfacat atacaa <afa®a atwi ai^ca i 

a^tfc wc?! *»1 'gfacsi % a^ft> alls, cata sp?f® ca aa® a?tf 
^ca^i a\, ®t?tcaa atai fafa® ?tca at?* afa® aatat 'aaaaa 
-<na al i ^twa c *cat a^f&re w.?\ ^at^ata ^ »tft a'sca? 



*VK fas % 5FCT ^1^51 atal 

-f^3j?S^5 ( Sinker ) f^atca ?J\ at^C® atca I «NCa «t*ft^ 

^ 3 afta faa®siffBa , «rta®a aif^a a>al ^a ®taaa faa^reii 
7^>g a^f5 aa 8 atal *ffaai 4^ac? ®ca ^at^al casai s^a i 

.iiaa ^aatfa® ®taa , at , si®a asal ?^a i f^CBat faa^a 'S 
-afaataj a^a ^na®caa cat’ll i <a®4a ^1 5$c® «wa faaf® 
faa^ca>a «rta®a f<Eata a>faca^ afaaiaj a^a ^ta®a atasl at^ta i 

[ ®a*ta 5^t*t: fasfa, aaffi c®ai, ^ at 

aa^a ^[5j ®T5itwa , ata®a fa4a a>fac® ^tca ^£ ? a 
afaac^s ^aj castas ®aa asrt* afc® ^ta attics ^ a«t«f 3a*ila 
■acs, caaa castatfaa c®a i t?l aj®)® «t*ft^f5 i ] 

t2j*tt^t % ata:aa jtoatfS:^ «jaca at®tca 'ewa aal 
i ®t?ta aa ataafSca ^®ta atfaai ^ta atsrta aUs 

^tiJat^aia aa ^ia alata (beaker) ^aa awj ^aitai ^tata 
aai ^5j i ^c?r atata ataafSa ^a?i aa ?^ta i 

•aR at®tca ataafBa wi ■sta ^a ^a° ^c^ia faaf^® 'aa^ta 
w 2 atra ?a ®t?i ^c*f ^tf^fafacaa ^ ^^atna 

atacaa jtcaa afaat e ;=ataafBa aa-^ta®a ^c<na 

=wi - wj strn 


















i • 8 

1 ^fsf ^1^ 1 fa. fa- ^5?t* ^$3- 

(w x - w 2 ) fa. fa. 

C^Q 3^3 *R<3 = 5^* ^ ; ^<jn C^'Q w* fafa 

sffk^ SU 5 ! liR' silfac'® I ^ *itf*W* ^ 

^*ltqs I Ht^TM «l*f1^1 *jc* 

^StCF I 

?fa$1 ( Buoyancy ) S C^t^'Q ^ fawfa^S 

^<! s®<jr.*i3 CTI^ ^8 5ft ( ) g^gs ^ ^t5tt<F fl^'Sl 

I 

^31 (Principle of Archimedes ) l c^fa"® W 

‘«1*fTt*if fawfisr'® ^ 'Q*^ S>^t<3 ^131 '®mifa^5 <33*1 

nsfic^ $sr 5tt *tt$$tC5 ^farcn *iw *$ i 

C^TCS ^ fall fastis Sf^^sl <m 

Wm 5PITS1 skw $?1 *tfa^ I 

1. What is buoyancy ? State the Principle of Archimedes 
and describe an experiment to verify it. 

2. Why does a body float or sink in water ? An iron 
pan floats but a small lump of iron sinks . Explain why. 
Quadrupeds need not learn swimming but men need—why ? 

3. Describe a Cartesian Diver and explain its principle. 
Show how this principle has been applied in a Submarine. 



CP?* wra 


[ Specific Gravity ] 


^<11 mfa, ^ ®c?f fai cst^l ®c*i wx i ^5'«t* «rftst 
*TWt5* -«f*l ^ ?>mi, r.®its1 'sra’t i c^l *im^ 

C*fal fwc^l C^’ll 31$^ C^l *tfW I ^31° 

C^IW rt«Wl ^1 *\\ I 

^cn^sw ?i is* ( ! 5t?t) ^1 ^<Cto i ^f5 ’wtf ^ 

*Hff<«f ?^5 ^SS*! of it Tl ^1 I *1<K 

^f5 *1^* <2iwf*t^ ^wt^f (, Standard substance )> 

«ffi*N I 

spl ^ I 

*RW1 S WfRFTC Stfatfa^ 

ewe *twt«f *iwi Wt ^1 Wtw «rtc*tfa* 


W9 ?W i 


« wpi wtofa espear «rw* ’ff?t< «t?i ^ r 

*WTPfa c^cas fafii 5t*t« *i^c$1wr ^iiw* -OTffa^ 
‘'W < *f 5)W *Hl l ftsfafa® 'srantss vm 

«4tl ^1 ?fo: 


«nc*tf** «^= 


tff ^tKSP R? ^t^ftST fttTP fa «gR 

stwfa 5 ? *mc<« ssr 


S '"Tlt'lfa^ ^ ^8* 'GBR iW 

ig^ra «t»ra gsr ^31 i ^ « 3 i fife a 

ant»ft *rawi *hi vkc* *tTRi i S^tonr «pwhB «sm^ am« 

«TtC9Ilf5« I 

^1$et *pnr*fe \3^7 ferfa 

wc«r «iWj <4^ ^jcw «tft 

'Sfffefe 3 ? ^sira a^fB '&m m ^sf i ^T?m 

Cflfe *f1«t3 ^C5 yrf^l *rw CW«^i f^5T I ^ 

»T«^1 ^91 I SJW ^ 'SSR Wi «SJW 'W 

m W 2 -SIH I 

* stfS’K'* 4° Pt. f<<Sf ifsi I 



'6^^ = (w 1 -w 2 ) Sttsil 

TR-' 5 ^* «ft*R 'SBfl I 



jr. fBm: 


«a«l =r fsai: 


SB ®c*t , «Fl ctJt TO* «iOTfw 'S’H ftfr 


^3*t*, RtC^ft 1 ? «*<?[ = ———' 

w t — w 2 

orfo: (w r w 2 ) ait* *rw* (w t - w 8 ) ft. ft. i ^t° 

4 iffti ?«ffa ft. ft. w «I1WOT« *rr«*1 Awt* i 

W ^ W 1 •Stt^ 

tom, ^6s ^'5=-- -- - : ■ =--\fiT a' 

t?tn (wi -w 2 ) m. w. 


= —— -srt^/ft. ft. 

Wi 'Wj 

®*T «K*t*1 Aw s ^ 

<*?1 ^ 4? $**1 <Rtt «iwl l «NTO, W 5 ' ew 

i <ii«r wpt ^^t?i to m ]|>^l c*it5l *1 

Kt?j ^f5 fsRSsj* «i?c3 i toIS ^ftfc 5 ? (SV> *fl*H 









^ ^ fc^or* *src srefl ^1 

'SU'W m « f*l*r* ^ *CT ^ *ffai *ro* *c*i wthri 

«*R 331 ^ i x 



31 t* *31 3t<?, C*35f TOflhr 31^5 «^=Wj c5Jt3T 

?^f5 ?l^ps «^ 9i^rl •qvr=w2 

3^ 6 f^4.^^f ^»TC3 ^C@T ^51 *3R=w 8 >313 I 

.*. 3*3 3JSf-^t91^ W.*\y ’653 = 3* BfCSl fiRf^ ?S3t3 

653 It*l=(w a -w 8 ) aft*r 1 
^ 53 t‘, 3*3 93 ^ = • Wl — 

W <2 - W S 

TOW W£9f Offal S fisfa, ^3*1 31 ^fE$3 C*5fl *i«i1 

I 4C*C3i 3*15 51.* Iffasi *fa3 I ^s3ft <433 C*t36 

^3*1 *nrt< *!63l ?>*l 3t?tr5 ^1 ^3131, ( C333 C3t3lfa3 C*»l ) I 
3C3 *31 3fa 3*fB3 31^5 653 ^13' C3C3tf33 ^3Tt3l *3*t3 

653 33t3FC3 w L 5Jt3 6 Wo 5Jt3 ^®! I 


^33 3*3 'sitC’tf** 3»3i = 


_3*3 6*3 _ 

JT3-*t333 5C53 «53 


3*3 653 x 33-*tW3 C ^ ffi3 653 

>!3-*13*3 C$t*3 653 3 s t-' 5 Tf3 , 'S3 5C*13 653 


=-^— X CZZ*tt W 

W X ~ Wo 










cecera 'srtr’tfo* *rW nifro ^ *!$ 

WF5 ft«fa *>*1 *1* I C^E*13 WS m ffl'SSl 

«ltfTO ftl* ^P<11 *1$W *ltC* I 


OsJcT SJTPlfo^ yg^y f^cfjj 


\gsita *!t5tt;*ii % « 

<®S*1 *Hft«|f& cl«5l ?$cf | <iftS[ 45R 4*f0 f^SsfiT ^1 ifal- 



«e=K fea!: 'sawa ACTfaa 1 s?a fstfa 

*t?1 **[ *WI ^ <43*1 C^lirfSc^st tfTO Sll I #tC153 fj{S)«5^- 

5I«Ut^ TO, 3 s 13 e t t?T3 *\%v TOT*1 C^t^'Q <«3t*!3 TOtuft*- 
f^Sl ?3 ^1 I fti.Ssj$fi>re «r«ltsf 3tIF$ '85?! 3*31 ?^*T I <5t3*f3 
'QSff’Sl^ ^STT? >n?TW ^ vflC^ ^5W *WtE«( 6 TO ^T^l 
3F?I ^5f | mn 3>3l 3<f, «aR«f5! ^ ^lap« w 1( wg 43” 
w 3 TO I 

433, ^3^3 3t3l «l*p|lfip5 ( «TOJR &n 31H-^15x3R ) 

W! *WTt<3 8SR = ( w x -w 2 ) to 

43* toi ^n3if3^ (^43 ) 

TO* *«R = ( w! -w 3 ) TO 

Wj - W3 

5 rciw ^rtetc^j i *rto$ififcr* wt*t« *wc<% 

w* fa<3 331 313 i *ftw : 

(1) 3t3t3 e t (Common Hydrometer) 

(2) f33*T33 3t^t^F3i5T3 (Nicholson Hydrometer) 
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^TT-EfT^q SltlSTfafrlsI 


$U5a af^» ^afB (Tnfei ataa 

•a^ i ^la ^tcB ^ta 4a-| aa* 'skc'M fossa 
castle *5Tat as, caaa ass^ufir alata cataa, 
«ai '®ntw, ^T^tcvo aaas asfil ca>tas s-as wctf 
at?1 'aa^la «rfara atca i atataa 

^r^ifafcia i t^rca cata« s?aa q-Ttc^ ^^tfcer 
fat«ja ^aa aata 'sarcfafnl S5<ia q*fi< 
Wtfas® afaal otfaca i ^at° ca awit< 
^tcafaa ©aa *1$ aa $tca, ?m2?t r *lSTa^9 
■ cut ss^a ’f f ftc< ss<® afaatw vjjsfata i 
?Ttc§tftfrfaft ®<:a ^atlta a a ^?.f5 av*fei 
ftafsas ^a ca^arca ^a-fS fft’t fwi l’OO caai ?a i 
•aaa*i, arcsa 'attafaa* ©^a 1. ssiara assa^fo anal 
'Sitafoa 5 ©^afafai ssaa wd ^aiaai aa* aa 
C\ aas^ca ssi^i 101, 102, 10-5 ctfjfe 

•amfa ca«ai sa i ^aita aa 5 a*f&a aita «a 
a°caisR a*ai ?v i 4 ca tfN aw 

^t®rfai>Ta ^ca cat ‘tttaa aita fafass «*? 
ssaa q«fic<^ ^Ttafa* ©a *5 srtai ara i ata aai 
afy a3f5 1'03 vftq aw cata© sssca < 5 >faa : 4 
ssacaa ' s rrcafaa f ©a*a stca i 03. 

atataa ?ttt§tfakta $a, 4a® 'atcafaa 

■•.aaq fa^a $ar aja^ta ^ai ^a i 



fSai i attt**t 


fci^ci^ci ^loisTfotrra 

a«f*rl: c ^afS «rfofaf*fo st-a? a^ $rai csts; b §^ta afo® 
avast a* afow© i B-ca^ asf&a aai ai 4tai aai ata i a 
Bta^foa 'afotcaa an, s5?i B-^a ®acaa srrre awr i d 
catsta carata «trffo cst? c&Tsfacta ^a° t?ta Fta?foa ^laicaa 
sra^i tsta art® arraft a^ai i o-^a ^caj alata caraa? ai 4^a 

caaa'e < «ta s t a^ atai ^a at*Tro asfS c^ta« ^aca ^<itca ar$i«Tca 

'BrPrii arc^ i a?fB *t*a aka a ^«>ai ucaraia ca, ^aai 
c«Fta« alataa ^aca ^at^ca b a-^f ^a* c-^a a>^^iva ^acaa 
- ^aca atfaai «ifaai <rtfac^ atca (« ^v. fsas) i 



•niNfawt 




*[*l*1f% S asftN sftatH C*I ^fasftBR^ 



«isr f£aj : 
fawn 


M ^1 fwl ^t«(1 4*fi> f^ | ajaSta^ft*! 
a3al aaf5 ^ w i asf&a 

$>aa c^t^ a^s ^Ttf3rc*r ^ifw asfS ^sa* m aw 
ftafe® $a, ^t?i ?tt*r as « ®t?ta §ataa- 
a* ^scs fafaai st?i «sr 5 $ta, asatat 
*watfa® 'sat'aas <®t^ i 

[ i ] i®**[ ^WfaRf ft'fa 

<2*£3T®fa : $?f3 a? a*tc5a 

W'OT, ^«a am, ^tfcstfafrta thrift i 

asffewt^t % ^tc5?r faf^ta ^fia 

«fw^s ^a*r *fifi< ( afc®a isaa ) 
^a* ^aaffca 5 m arai eita a*ai ^a i 
StfcstfafctafS *foi fcsfc* araTaa fife® 
«wi *ai ?a i *«hr 31^51 faStafB ^’raa 
3 a«t*t< faf^stcaa aw ataftai cw'sai ?a! 
^ata ^ataa atra afca afta faf%a 
bWi ?a a®^ ai asf5 fta* w ft* aw 


f^fssTs ^?l ®tfaal area* i si^Tfsftiaca 1 ^ftiai ®ft*r ^a; 

faftretcaa aw 'gara ?a vSKSTwaft ^ataa *itcaf 
Biat^ai ftm ft* *tw ^ata ?a i 


aca a’al am: 

5t^§tfai>tcaa «s?a=w atnri ^ttcstftfetiw foe *rt* ®ata 
<jprr&® &ftaa 5t*fra «^=w 1 ; stra ^tfcgffsfttac* ft* *rw 
®:®i ^at^c® ^tcaa Ft*f®re ^afa=w a srta i 

»w tffccsrfifcta ^fatw ca ®a*i «mtfte *a, ®t*fa. 

'■itasia=v fa. fa. 

*®afs, v fa. fa. ®at*a w=( w+ Wl ) stta 
^ v fa. fa. *taa vQ«rc=(w+w 9 ) * 



ssataa ^tc*ifa*w* = 


W+Wi 
W + w 2 


[ ii ] *t*TC<* tw* 

isfcsfsrtfti ura®t*r s 4 *f& a® a^fcsa fa^ta, ^wa atu ? . 

cast's ^ata ^tca *m *iwt< i 










% ftf*«t3fi> «1t3 ®r*^< *31 ^3 I at* 

3131^31 §3:33 3Tni 433 '«s^ Ft^tsr ?3 31 ?tcs ^$1 ^5* f5^ 
*3* C5TC3 I ^t3*3 -S33 *3t$?1 <§*t33 *ftcn ^* ]jfa3l *1^3 <W< 
3131 ^3 1 Ej*3Tfi>3 'GSS 433 ?«31 3>fts ^t^TC'sS i*1 §3C33 *nra 
3tftt* sftcgTfafetCS* ^5* ft* *t*3 fc*C3 3TC* I $*3tf& ^3t33 ntC3f 
3fftt3l *t3-e '65S1 Btnrtffl 3?fe ^s* ft* c ! $t3t3 ^3 1 45313 
*t^l§tf3T>TC33 3*lt53 *ltt« 3131 ^3 I 3s*1 at* 'SWTS 3^ 

??c* 3 * ^st3 *rww 3^53 *ttai Stfwi *«3l 53 1 433 <*T3t3 ^nt?* 

*TCSi 'GSR 5T*ft^r| 35ifi5 ^B* f~6* *|^g cst^ts ?3 I 


SC3 *31 313 ?: 

(*3* *^Citf*ftt3t* ft* *3* ^I^CS W = Wj tfR.’Htlsf^*t33' 
Ft*fttS 3lftt* £fC3ta^3 «®s^w 2 3|t3, -5 1»ft< 3>t53 

R*fecs3Tftc* «2K3r3f^ «^=w 3 5jtsj 43 ’*c* ft3fts>s < 33*13 

'Q^ = (w 1 -w 8 ) OSJt^T ST*1 ?^C* *&3 *1WtC«ffl *IHP$ 'GSR *$*< 


{wj - w 2 ) vlTTST I 

*s3ts, *$3 <wt«f3 *m<** *3** 

( *&3 *31(ft 3 ) *lTjtS 'Gan 



( *$3 *3tft3 ) 31$tS 'GSR - at* 'GSR 

_ w 1 - w 5 _. wi ~ w 2 

— (wi - W 2 )-(»1 -W 3 ) W 3 -W 2 

WW (Specific 

Gravity Bottle ) l ^*13 StSI 

<*1*fS3 4*fi> ftft *Tt53 *tT3f ! $^13 

ftst33 *t3S3 >itJrftl*t* 25 ft. ft. 31 
GO ft. ft- *$31 3tC* I C3l^t*3 -*t»llf5 4*| 

(fft 43^ ^ 3* *ft313 a® 43ft fft 4*fS 
*Tt53 ftft *1 *5*113 ( stopper ) 3T3*S *3 I 
*>nrt33 f®‘«3 *mrental 4*ft 3 * 3t**1, 

( bore ) ’®rtt* I C3ts*f3 333 c*T3« S3C* 

3tt* S533 ^Tf3 3* *ftt* S3* jfc*1t33 3l*t 3ll*3l 

3tft3 *f3l <*ffttS 3TC3 1 3t?fC3T C*t3'Q ^3* 3| ^>1 *3^13 

GATS'S 3f^S 33TC3f3 «33 ft<3 *31 3t3 I 

WK*W 'QW ft«ft t elm w ^3^3 1?J C31S*^3 

VQ^3 *^CS ^^C3 l ^13^3 C3ts*f5 S3f.* 3t?3l ^3t3 3* *f33l’ 

*T3t3 ^3 5^C3 I ^S*l3S, C3tS*fS S3*^9 4Vs 3f3*t3' 

*f33l («2(C3T*3 ^t* W 3ft31 ) ^1 ** 3t3l *ft3l ^33t3 
W *^CS ^tc3 I 3W *31 31^, 


«V 3 t f 5 * S *tt*tf 33 
C3t33 







*f3J C^l^sC®!? «^=Wi 
S*35|*j4 ' ” ” —Wo ” 

SS*^ h - =W 3 „ 

.*. c^fsc*,? fsic^a 'sucem ■6 ^=(w 2 -w 1 ) sl*r 

• tift* » „ » ^C«13 '6©i{ = (w 3 - Wj) at 5 ! 

.\ 'srtt’t^ 9?^ = — 2 -~- Wl - 

w 3 -wi 

'< 5 ^^ f^«r« s ^tc*tPw ot ^r®t»w 

-JUttCUT Cate'S ^*1 *fVftC=fo 15^ P*£»l *ffo 

•*t<rtc«fa ^f'aafSi ^W.<i c^tS ?oti sjcst^r a 

*\<? vc-Tf^ f^53 f«1 C^nm »W C^TSf $$V5 
•sjt^ ^91 5t5 1 *ii^-53J 5lf3|3 5^1 ( granular) CSl5 C*3nf*p5 
«i«rci «V| *ffrrt<N «*<* ^ 

^1 ?5 I 4<ffW fM* «Wltfl ^f-T'e I 

«f«t 1 ^: (i) mm ^ 9 ^ cmra* (^>15) 9 *r 

■31951 55 1 

(2) <^T®3|fB .*ff$ 'Sfiffr-t mi *J< ^f«5l 95R 31951 53 I 

(3) ^faSn*! ^3f snii 
« Sffi ^CUvS C3t®C3(3 9^R 31951 P I 

(4) <ltf3i 9 m cvfSwi ffafl C^t^fg «ff«*t* *f«1 C^<^T 
^3^t5 CTT®^ 93R 31951 ?3 1 

5W ^*1 *n^: 

C3f®£3!3 «S^=W! 5tra 
«T33I 9 5tf3I<t 93R=W 2 3M 
,C3t®?f, 5Tf31 9 ®c?15 95R = w 3 vSJtST 

s^*i< «ra»ra 93 r=w 4 ansi 

9^*1 = (w 2 - Wi) iSJt 1 ! I 

C5tv5C315 «i£3i3 93R = (w 4 - w x ) 3R I 

^tffarai ’"tffo® 'srcftfc s?c?i<i 93 R 

= (w 3 -w 2 ) 3tm I 
jpHNtre^ *£315 93R 

= (w 4 -w 1 )-(w 3 - w 2 ) iJtSf 1 

»K»tSPttW, 

5tf3i5 ^tcnfo* ___ 

^C3i5 99^ 

=_ W 9 -Wt _ 

(w 4 - W i )-(w s -W 2 J 







aft afo *IWt<f& 5^5 S3 ^31^1 $&*l «I?T C^1^« ^?9| 

«iNi <aft^ a$aa«i aftre ??ta i f*i *i$^tta «rt« aata 

"$^5 ^ac*ia ^rttnfaa «*a alai ««! aftt?! afta *f«fK«}a 'siitnfaa 
-aaa mai a $ca 1 atas 

*[$ta a$a *farc«fa *TWfaa isaa 

_ a ^5_nrrc^je®5_ 

a$a *wwa aa-'aia^a atsia 953 

*fat:«fa 9®a aa-'ata^a afte aawa 9Sia 

=:-x ---—- 

aa-«m^a ^?wa 9aa aa-^ia^a ®t?aa 9aa 

_afo_*mt«fa 955- x 'sncnfoa aaa 

aa-aia^a ssacaa 

<5*153*1 1 : 4*f& cama* ^ ^a^ta 9SR 20'2 ana 1 BjSf 
-9 Caiaiftfl C35.^ ^a^la ^fia 9®a aM3K* 50 4 ail* *W 
■44’ti at fa I cacatfaa C*5Ca* 'Saa a>a V 

sa ^afta, 

ntcaia ^C5T?i 9^a=( 50‘4 - 20'2 ) 5}ta 

= 30-2 afta 

” ” cacatffta C$C*ia 9SR=(44 - 6 - 20 2) alia 

—24'4 ara 
24*4 

^san, cacatfaa rcrea •socnfaa s?F5= ao T 2~" 0-80 

$>af 53 «i 2 : *mnfaa «aa aina camaa *n?itai «nt*tfoa 
’sa 5 ^ Mcaa caw *taH:a fasfafti 5 ® a^«fti mai c^ : 

»|3 caT\5c*ia 9^=20 ana, a*n$< cat^a 95 ;;=50 ana, 

n<n«fata<5 camaa ««r= 42 ana, a*fta W< 9 *5f 
-aca^s cal^Kaa 9T3R=62 anai af^a natctfa *inftw 
4a4a ^a 1 

«MttpiTta, 

affte ^fra natctfa 9 sr=( 42 - 20) alia=22 ana 1 

■a?fra natc*fa aa-^rtwa «K*ia 9 eta 

=(50 - 20) - (62 - 42) alia = 10 ana 
22 

s^sai*. fac<a ^icnfa* ^5^=^=2 20 

II—b- 





>>9 


®rr«ul csfamfa, 

. _C’Pt^'S f3rf@K *m*ca* «twt5i *twtc«fr 

*rK*tr*f*F = r— - -pz --- 

*mretsni aiwtft* w? 

qfa fsif^i «T51 w <8t?l stc*. 

_ cq^r^r 'Sftfsca? ^TC«Tt5J *UftC<5 «*3R 

^tWfa 5 ? = —-7=r——— ~7 - 

4** ®iitowi «WT*f* *mwi -es* 

fH 'WR « «* J Nt? 9 tt<s , l, ^T‘ 3*1 3ts : 

W -*** ^B?gg_^g gtM j fjg^w. 

43* 'BfT^cira ef^tfa* 9 !MtC , ta «l 

fas. csras *wtc«fa 4** ^iww? ^s<i=^ta ^ r 


^m, ^tcnr’SF^ -®?j5^= 


_<5ItC*TCT 3*3 


ermfa* *fftt«fa W 


^53^, *[tc*ffa* U33C3 alfalfa* *fa1Pfcl w 

3< *1*1S ( Relative Density) 3*1 *11C3 I 

^Itt’lfa* 4$fB *i3<1t'5 i ^531t ^T3 C3fa=Q 433 J?t| I *re43 

fatFlfa* ^3** if)3st& 'S* H&T\ l 

fas *TCC33 433 I fa. fa. 43. «2t«f %x» 3^3 433 

•SJfJl/fa. fa. I 43. fa. 43. «J«fl%Ss *WS3 433 ni&S/^B I 

CSfa *fatC<« fatC*lf*3 833 D ^CT, 

P _ 'artc^tsj Wfa<_WI__ 

Sj£*5l w 

__fa. fa. 4*. 43C3 ^TC*t61 «lftc<fa *R3 

i >sm/fa. fa- 

.‘. fa. fa. 4*. 43C3 ®rft®lT5J *M1C<« Vn 

= D X 1 i2tfa/fa. fa. = D Jtw/fa. fa. 

.*. CSfa'e *(ffC«f« falt’tfas 833 « fa. fa. 4*. 43C3 W33 

*n°*rcfa 3*ifa t 

®(tTRf, 43. fa. 4*. 43C3 ^c«i<? 333=62'5 *fT§8faa^i> 

( D = 43. fa. 4*. 4ft3 ^twtgj «iwnria 

62’5 

.’. 43. fa. 4* 43t3 $$1 ^=dx 62-5 *Rfc«/^k 





fa. •twtc'fa «i5r5=§?tt ^ttnfa* 

«¥^ x 62-5 *i 1 $'o/<Wffc I 

*ru*tfa* w<5 « *«$ nfam ^far® ntfa, 

fa. fa. >H>|. vim* c^tfl'e wt'fci fafa *fae*i ®t*l ^i? 

^iwfa* «** *ti«m mtw i fcerai iK*wu fijw» ^** 

*!*% 

faCta fatfawt ^ic*ifa» **% *twi mtc? i Snww 

if* C*tTO *mtC«fa ^* = Slf® fa. fa.-c® D BR ^J, '®t?1 

$?Tfl ^tt’lfa* «**= D. '■H5^ *WTC* fafo* <R 

««ft^ ^ft® $?mtw «rtenfa* «** fafo? we c?fe 
«Hfat -awra *m wfaw» 

«TTTFra ^K^ffaRJ - V3W7 

^1 ern^ stitch *rtc*tfa* gwi fa<s *fa® 
b*^ $*®tn « wten *m*m mir^ « ntotew ?itt® 

??c*i i wfasttwra $«srni ^ -mim m®««t ®T*’t *fcn ®t?t$ 
*ltE*lfa* tHW I ?lWw 11*3 *IJlPH JIWJ >rftc*w ?fa?t 
^tc* -st-Rtfa* <wM «ri ^mtw i win « §*®ts 

£ 7f7f *fmaR *ntc>i3 ggg _ 

W* *1TOPHI stte$lc*R “mtc^ 

*i®3l% Rfac*«3 «rt*tfa* '®^=16 

_,_. „„ ^fat*e*i3 , „ 

«wt, <j?ij iiv, ——- =i6 

yWSTWCTI W 

'G 'srt^fap^ mw ^m=i 
( Density and Specific gravity compared ) 

1. mas 4** 6i i l. *rc *mi®5[ «w (4°C 

^*®tc) «imi s*f5 **®*i ®tft i 

2. *ffi|^ti*rfl 4**: 2. *iftsm*ra C^UG 4** 

(i) Btt <af® fa. fa. (fa. fa- 'A’T.) ^ i ^57 »MJWiai i 

(ii) *IT^3 Bf® (BV.faMH.) 

3. (i) fa. fa. viR. vim* 3. (i) fa. fa. 4 *. BWF 

'a^ *rte*ifa^ 

(ii) B¥. fa- 4>1. (ii) fa. vflJi. 

„„ x 62-5 ^ w = |J 








A 


r Balloon ] 

5t$C§tW, (coal gas) 3T'$T3 <«C*f*1 51*131 

CSFR'S •STITC^U 3191 C3*IC S 13 foil?) ^3fB C3«5SC3 *£f 3(931 

^tf®il %*1 §51 31^5 ®tf»I11 fe*fH fcfal 3t3 §51 91$;.<5 
^3[ 4*f& $ST53*l I 

C*H« W 31^ 31 *» C5tSG sfltCT 5§C*1 §5t3 §33 

ntis tmi 31 feffsra a^s 5 53 4 $ tf^'Sl $ n$ 3131 ^ wfire si^ 

31 mss ^sts i 

3 313*1 3^3 « <533 31W?3 

^ic^ifo* ■w^i 31^5 ^fists 

^3 C3 §5tCS3 C3C3 Sf^il 

rg si; 3i\ ^3*1 

Z\\ C3f-’« 3Jt3 3131 43fi> 
C3«j;SC3 *t< 3f9C?T §51 3^a3tlS 
31^.3* 'Selfs'® 3C9 
§5t3 ^9R 3R 5?tfs 3K3 I 
'«1743 §5t3 ^3? 33*1 

§5t9 'SSR 'SICW C3% 5 *35t3 
§51 §*<ts §^ 3fC3 I 'WOT 
fsS ®si$ ^ $331 3tfc C3HS 
«7f".si §:i t^re ft* C3t33 I 
3153 s ^3$ *mi §3ts §cfc i 
5V3J 3pf%C«T OT31 3t§£3 C^S 
31 3353 ^fWT f3gf* fcfru 
«tf*TCl C3<$t?, 'Bits §3C3 §C^5 
stl I §5t3 3t93 §3C33 3^13 
3R“t: 51^ 5?31 f?13K§ I 3^31* 
C3 <3C3 3T^K33 3S3 '4SS 53 C3 
twfsais C333 '5mr f 3^ 31^3 'SafS « C3^W3 

T13tS, CS§ ’SCSS §3t5 '“ItS C3«IS §0C^5 3tC3 Si I CS§ ^3§ 
CS*JS 3t^^5 '®tf33l C3^tS I 

«?pr9? 



3pfo « vnft< 

M 

( ®t*!3 $»1S13 ) 

<?m 7-8 


(5t5C5TC«tCS3 ^3S13 ) 

*tf*C«1S 1& 



ntcnPRF 


i 






‘ C’TTStl 

19'3 

**n 

lO'o 

nrw 

13-6 

ctw 

•95 

c-tT»n 

•22 

aata 

•91 


^ut^:*iwi<’ 

(fi^ncn <5®wfa) 

•rr$cjfT«ra u 

^rcrs •nn^ 22 

ItfcWTW 1 


W 1'03 

W TOO 

C.^tatft* C 5 i| 0 8 

§*rfc*«| 1 : 4*fi> ftn5t*l5 ^*3ta ■esR 42 .si si, s?t*? 
ftsiftr® 37 <am i fti^Fia ^ic^tfa* ? 


^ (i) ^*ltW,= 

I 


Oi 


(Ol ~ CO2 
42 


42 -37 



s5fft3Rrt2: vn^fg’ CTtOT 'GBR 19 2 <3Jts( ®C*r 

? 4* fB c*lt*la jjftafa 'SBfai 30‘8 <3n^ I C*T?1* 

§^31 « oW^a 't^^CW Stfat «iC*l ^tl?1 ^fil« 30 

>3tffi 3$ I (31^4 ^TC’lfoa' «*P* 4^ ? 

(li) ^rca, 

C^Ttm 4i^.<® 'fiSR al coi = 19’2 3j sr, 

C*TfWI 41^5 « |*4T4 ^ 'feSfWa JR$ 

’ ^1 co» = I9'2+80'8 50 -5|T5f 

CW « C«Tt?1 ®SCW ftaftsf® ^4*ta «SR 
41 O)j = 30\5jtsf 

a^wts, ftc«fa *tt*lf*^ —-- 1 — = 77^ " - —096 

COa — CDS 00-*-0 

3 : **W-^R|1 (XU ^ ^4^14 wflnt 

*rtw i c^rtcsra «rrc*i1^ ^ss *<$ ? 

4W *Fsn =v ft. ft. 

.’. $*ia arai «rnifa3 sirea ft. ft. 

.*. $?ta «w=?«i*f»iiffa ^4 *sff*4fv <ai4 
/. crow *nc*if«j4P 

__ cqtc«a v a g 

c^rtw »w-wr*^5( *'«k*hj «»* • v v5j.tr 

±41=0933 





*>► 


4 : <j 5 *tq $ qif ^t^l fwc«i 5^6 ** 

9fC3? fspifi^s *«Tflq $»im W 1 &ai < ^f& TO* 25 

am *r<* 2'5 am/ft. ft. i mi q*fim $* 30 am 

tftt w *3 f 

«mq q^f&a = —-— =J|-qi 10 Pi* ft. 

q^ 2 5 

m^aq, ftqftR mq^lq ^aR=( «J^5 ««R 
«*r)=( 25—10) >5jtsj = 15 vsrtsf < 

qw *«1 qtqj, ftSlq q^q ^=d am/ft. ft. 
s*T?l ^ot, §?tq mts«*= —-*= ——ft. ft. 

nH* d 

:. ftqft^s $?tq , eaR=( «nre 'ssm) 

-(qqqifq^ wc^q 'wO— ^30 - ^-^am t 
fti artlfmn, ftqfar® mq’iti fc«q qsq 'Gsr *rnm i 

WT*. 15 = 30 — ^ 

a 

* 1 , ??=30-15=15l*t^q^ftiiJ.] 
a 

.*. ftc«fi qqq 2 am/ft. ft. i 


5 : cqmi « ^mm aqm'a fta *m? aq; mm 
w qqtarcq 30 am « 27 am 1 <mmi « *mtf mtcqfaqr «q*a 

qqtarcq 193 « 9 *rc<q o& fiem^cv cq»ft fcqtqm qftqti«t 

ftftre «rtcw 7 

sir 5Ri qt^, fta qm>re x am <rnmi rntcs 

<®mtq «?=(3o-z) am i 


cqmm^rrrR •■ = 


®q 


x aw _ 


X 


qqq 193 am/ft. ft. ly, 3 


■ft. ft. 


«« wti -jgzfJjM^ft.ft. 

q*a 9 am/ft. ft. 9 

•*• fta qi$ qmimqqtff'® »c«m '6-gR=faa qt^q qq-mtq'R 


®<:5ta **r 


= f— 

V193 


193 

• 'fts, ac«ia 


x ,30 — 

t rr 


-) am 


= q|^5 'SSR - SK?t *«R 

=(3o-27) am=3am 







* , 30-x_ o 

19 3 9 


al, 9x+579-19-3*=521-1 
*1. 103x=57-9 





C»IPTf ■sbr=S‘ 62 stfa 
4W Wta = 30 - 5*62 al 24 38 sift i 




'Q&J ( Specific Gravity ) : ft ft! C^>iS« 

■*1*H *rcft '•Trswa 4asfg WC’ft at 

^mi, '5t?tc^ $?ta ®Va at«! I 

apfo « S5*9[ *trfc<a «V5—■Sffftft* ^svt* (Hydro¬ 
static Balance) ft<9 *31 aft I mat?*) rfttglfttfw 

W^l* 4*t ft**!*^ 

•*tntt4a ^fcnft 5 ? «a»a ft<fa ^al m i 

^tcrfa? 4?f5 «s)^*rps, «re4a 4?f5 tw ^<ot 
( Pure number ); <«l«tff«. !?ta c^tW I ftf W’W 

4^ ft. ft. 4*r. tfrttflhrc iitt^/ft. ft. 4^ 4 *f. ft. 4*r. entire 

I ^WR ^•FRftjfPF W 

•( Relative Density ) a»l1 a *ftta I 

ft. ft. 4*1. sj*n%s 5 ^ ft. ft. -sbr i artu wr vr® 

« U?FC^ »it‘^Tsit4 ( Numerical value ) *TOia l ftl 

4^. ftl. if)*T. 4^ 45? *R^l> '&& 62|*lt$'S ?«at« 

g^x 62 J mfatilWfS I 

’lift*!* CW* ’Tit*! aPJ^T aftlfl stwf*ft *W< 

*tfw| JR-^TIIJT ?ttc§TC^W? ^rt*l *T^'S C 1 «tfl ^t?tr? 

^rra aw i 

ca*jwa 5 tc<o am*! 'stfwfaa 5 wftftti cat** 

•’tjt*! 'sftal c»sn ?a i fcsic* ca*pfBa *r*»{< fc*i itai 
^TOph 'ssr wifi 5?*r p, c*ft®® cvjp Snca i 

]. Define Specific Gravity. Explain why iron sinks in 
water but floats in mercury. 

2. Describe a common Hydrometer with a diagram 
-and explain its use. 





«• 

3. Describe a Nicholson Hydrometer with a diagram. 
How will you determine the specifiic gravity of a liquid with ’ 
it ? A Nicholson Hydrometer weighs 197'5 gms. When 
2'5 gms. of weights are placed on its upper pan , it sinks up to- 
a mark in water ; but when 6'5 gms. are placed, it sinks up 
to the same mark in a liquid. Find the specific gravity 
of the liquid. 

4. A ship when unloaded weighs 3150 tons. When 
loaded with 1850 tons of cargo, she sinks up to a certain 
mark in the saltless river water ; but when loaded with 
2000 tons of cargo, she sinks up to the same mark in the 
saline sea water. What is the specific gravity of the sea. 

wafer ? 

\ • 

5. Descnbe hoiv you will proceed to determine the■ 
specific gravity of solid with a Nicholson Hydrometer. 

6. Describe the methods of finding specific gravity of a 

* 

eolid and a liquid with a hydrostatic balance. 

7. A piece of stone weighs 20'5 gms. and 12'61 gms. 

respectively in air and water. What is its specific gravity ? 

» 

8. Compare specific gravity with density . Why is specific 
gravity called relative density ? 

9. Specific gravity of a substance is 13 6 . What is its 
density in C. O . S . and F. P. & units ? 

10. Define the specific gravity of a gas . What is meant 
by the statemertt-^spedfic gravity of Oxygen is 16 ? Why 
does a balloon rise into the air ? Why does it float about 
after rising up to a certain height ? 

n n 

4. 103,- * - 
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7 . 26 . 





5t*r 

[ Atmospheric Pressure } 

c3*r ®w 313 w, ^wn vs3 $k33t« <71333 ai5-*,5G?- 
<gfaai ^tlfg i feprt" 200 scf^ 3l« 31 ssi3l3« $3t3 

31^3 ®R1 I ^aSI 3^5 $3C3 <Sil 313 3113 333 33^ 

a'faai 3ia i «3t33 3tc5 ca33 $3t3a ’sc?? s»i sti csjc^irn 3C3. 

^ 31533s *3*^ <piN*f 513 tffcuT’f ^f?c3 i *?w 

3aWi it3i 4$ 5ic«i3 'srf^ «wt*i nu?i 

«fU*T ’fttvl % 43>f5 Sjfc -53 C3l»l1 CTt&1 flC53 C5t« ifol 43 fir 

55 331.33 *$i it3i "rp *fim 

tlfilll 33i 331 3^3 | 351333 

§?1E3 43fi> 3l57il33* 31C*33 
31&F5W3 ^33 3131 ^UStF® 

33TC33 3*113 33i ^fB ^3C33 fa? 


*•*1? Haj : 3t$eti33 3fM 

31C3 5 I 3ft"33 »|t*1HJ 315,. 

C31t«l 3f3C® 'SHS'S ?fa*l CT31 

3t^E3 3^ 315 C’tlfa® 5&5C5 
•*• 3* Teat s 31551 W 3 Wl* 3*N ^5 ^ ( fB *f%s*c? |, 

^I3t3 C3$ 31*3 fafafl 3%| C5lC$3 fa* 3 315 

?3lf3l C3S31 ^®T ^^5^31^ 3«ftfi> *jtf3 31751 ^=31^131 

3t3*i 3{3^1 | *t<ff3 $33 3153 513 3*31 fasl ?faCTCSj 1 fa^ ^53 
315 C 313*1 3 f f33l *1«al3 3*ff* 3tC5 513 ?f33l C33 I ^33tt $3E33 
^fafas: 51C3 3*11 5f33l 3^53 > C3»F} 315 CTHI ?fa*l 5tC33i 
?C3 3#l33f&31 31*175'31C3 I 

f^fo ! 4?fg 331C33 CSlfc C3*Jp 313131 51*31 *tf33f 

$?T3 53 351. ?3t • 5^3 I '51333 C3^fg • 43$ C*t13f-3tt"33 









<5lC*l£k9 fe^9 9tf«t9l 9t\ faff-pf ¥filW £991 9tfc9 C^ft fll? 

?|C9 ^fasi ciw *tfBm c*n»T i $*t9 99999*9 9*n 919 «tt*trt9 

fff®C9'9^519 £9t9*1 ▼fiwl *l«t* cvjcni 9l%99 9t'3l£99 Ff9 wfkti 
919 ^Tv C9*i£»i9 f«3C99 m a^-r 919 i <51*19$ c*lc9 C9^ft 

~i f»ni felfcn vifBn 9t9 \ 

(<rrfiwi *rifc*l): *icfei ** *mfiw ( Otto 

von Guericke) 9l^Rt9 JOWfattf 95C99 sniff£#5 f*C*R r 

>fc«8 <$T£9f fcft 4*fB f99jf$ 99*M 
9'91 9t95«£?l9 fifS'O 51W? «W9 

*£9* I 911(9? 3t5T9 9«Wl9 5^fB 
t? ^ « $191 «l«fc91*l? ( hollow 
hemispheres) fcsTffa ?9l?1 I ^l£*R» 

>DWfwtif fufortiw 991 591 

wfc‘5rtp«F $$fB ft? 3:9 ^9 »nft9i <a?fB 
*t,4£9l9? ?ft ?|9S5 vi<n c»tc*9 ^£9 
C«»rf>R 91 *lftl fHl 91^ <SJC9£99 f§9 
991 ?91 5^ I «fT®I9f& W<-£9T5J£? 

X?fB ?f99l 9<5 «m&1 9N19 ff*l Ws 

4*fB9 9ff"5 99 « 9£99 ff** ^9$ 
Btft 91 *B 9 ?? ( Stopcock ) *lWt 9 
ff? I ^<£9199 ^fB Y-9 \£9 9t9ttn1 
9C99 9f5^5 C9l9?-9t"9 ?f*«1 

9<5?9 9«9 9t^ 0919*1 ?f«9l 5$*1^?fB 
9? 991 I ^1999 & 9l£9 «llBfB 
?f*9l 9f9^ C9t?t9 Btf¥lT« W«fC91*l? 
S^fBc? fgfigs sf*: 1 ® 9if9® 911 

C9l99fB9 btftfa? 9ff|£99 ?1?b19 ft®, 
fa* fa? £99 ^fsiflfa® 5«919 fa®£99 
St9 t5 *^91 9t?^ 1 £9^99 91*9199 
4J5$ bl£9 *9C9l5I 9 S^fB ^5l£9 9* 5 9 9lfa® I fa* W1919 9>9?*fB 
tf99l fa®£9 91^ Si£99 *91^91 ft£9 ¥.9199 ^fB *19^1 5*1® 
faf^S 5*91 91^3 I 

9il?191C9 C^lB 9ll9f^9l< 9pfc9T*!? * C9t9?-91"9 9*91 4* 
99*I , 91 9l9l9*f^ , C9 ?9l 91^£^5 9l£9 I 

^rt^o ^t^il ^ie»i9s« «(t^¥ 

£ Supporting liquid columns by atmospheric pressure ] 

5<5lf *tiWl S ^19fB S19 9f£*1 9ff99l ®519 ^£9 ai^fB 9t95»l1 



*^9t fw»: *rfott99 







¥tcw ctft 5t*ti ^«n 

arm© ¥*i ?$*\ 

CtfB ’ll *»l f^ ^IC5 

nfwKi =n i ctfci5a *tc& ^ 

^ ^ CSfcfa 

$*t«* 5tn wnm i 
&[$** ^ Wst^f cflfefi>t¥ 
^f%^ll SlfalTCf I 

Wf 

( Burette ) »ml ^ i 
«<wf5 ¥lcsi sm1 ^ 
e 35 ft c^fstl a ^fB 

WWt?? >1? S *f«1 



aftfB ¥tfai ar^ra atfns 

4«R ¥T«^T J NT$91 «ltc»l« CTt 



«>'» ; l , s fol: fc«H%<C»U nilTl 

^ I ^fB stcs TfRfll iJOlBfB 
¥C*1 ’jf ¥*1 5^1 I <St**t* c«tt^t 
^ *rfS¥ ffal ¥f*?l fTO^fS 
fritofcrt rtmi ^fB<$*fB m*u 
*ttc® 5^11 *raTts 
^roftfB c *iTc"*ft ntftcqj nfwi 

?Tf^f?1 #|C5* *18^ ff«Sl 

ri*i i or«n afo*. 


W'K fKK : ^TffS Jtll *tfM 


¥*J ^|C5 =91 I 

StC*!* TOTfc aw 


afirel *;ai i ^ *rf*ral ftca s>*flf f« T ®t9i 

arcai ¥fsc¥ ¥ni« ¥f*ca 4^* atfaai ’stt'Win 

-jth&IB spa^* at?ca i ^’t^'5 tPrai ca«?ra w ijwfo 

¥*T9K¥* §*I0f« atl? 5t*f *lCf W «f®l ^C5 =Hf«Hl ^ts I 


C(4i*if£T4 *ratoi 

[ Torricelli’s Experiments ] 

^ m wfr feflM»ra *{towm ftarte i fcfawft 

3i«^f nspifa ftarfa ^sroto Mitf*tf¥«? «?tai %*r i 




















£1l99-*rfC"*r9 JlUtCTJ ^*r &!) 9®5 £93 34 ffil ^*t£9 Cat’ll 5l* 

3', <s$ *Rtxi ‘*rnf*if*r« $i*t£9 ^pw5i 9f?tis tor i fcftpifr 

CVff^(C®T=( 9T?4 5T£*f9 99$ £*f199-*H"*l 91 f*(59tf?W5 99 fclA I 

95it«n» wiara fe*tf5ra»ra $*19 ^115 ^ bi*t ct 5 t- 

<35£5|5 49$ 5PHSC9 £5 £913^ ft*3C^ 4$ 5»*f 

3t5 3313 ??c? 1 Tf'sfS ®*f£99 f*rc^F ^f»tsr *lTc"*n?r 

3£99 9WJ 'srcfins 9'.99 §*(f9^t9 5t*t 9f99t 919 I 9«ft*> 3C99’ 
*if$c9 ^59 9t£3 mm $*ifm99 si*r « 3t99 f®^w 

®C?I9 §*19 «J^8* 51*1 *19913 55 I 51*1 5^^ 5G919 9£51$ TW? 
f®39 951 §&C5S 9T£9 I 9*1 §f^9l9 9£5I ?tf$t99 9£99 9^ 49 
99^£9 3£519 f$<5C99 5t*f apsf-r *115 I f§^£99 ^ 51*1 915?‘SC95- 
5fC*l9 99T3 i tc«I 9t9 m §£^ 31 I 

, *f«Wl 9M £5*11 fa9t£5, 34 ^ §S6 9£®19 915*J'OW9 5lt*t9 

95t3 5T*f C95I I £9$95> 34 5*£&9 few' £9t39-*11"*1 95f ^f%£^5 

ntw 91 I 

*ttS9W *ferl l 951 *fal *f*V*| 9%^ ?$£5| 34 

^d>9 £5% f)9 99 9951 «£5T*3 I $*T£S5 95 *59^9*1 55 1 faSRtWl' 
OffattfS 93C99 5f?^5 SS9C99 5l*t <jf% *(T5 I 5R9K 9 *9 95i Rl*W 
'Stff £913« ^99 9$51 *t9Hl 951 515, ^5T51 ?$E9 4$ 9i*f95l ??• 



«>ur fs*: fcfanfini *tfl9l , **=K fBai: *l'st9l 

*tt£5 I *H9£99 939 9£515 4fl5 13^ m I **9fc 9155 5tC*T 

O i •> » 

*lt9W 9135 TsvfS'91 4t5 30 $f* <fl<51$£9 I £9$93I 

LOTf 

*1195 9$51 *t#9V9C93 I $1*19 *raWt«f51 *199^ *$19 9f<T3 'tact I 









ptn m 

40 3CS1 *131 vii^fg vM -35 3 * *105* 3 * 5t «U1 ^*n : 

■SffifB *|t«W *}< ^fa^l C«ft9I1 35 ^T$J| %| 5tf*t5l <33fB nia^ 
■nfcasa 3W . 3'<51^153 W’ 3t*’OT 3tc5a ^fB *IT3W 

^91 3 fa 31 <j»favl 3ft I 4^313 Si'S 331*31 91^C3 c*v a^ica, 3C33 
*113*381 3lfaal «rtf39l ^fB ^513 IfafTfvi I 3*fBC3f 4% 

^an* *iwfB m"na aiai <rftr®ic* afaai aim ??5i i mc-r 
• 4 ?fB cia 5)^1 aifnc*i c*m at^ca mf*caa *maia niactra Snfa'®*! 
•*$fs marnci* ^6^1 30 ai76 cnftfafrcaa si^wfi? i 

4«rc 3*ifB afaai alca ?[« coital f*c*i cam 3*ifB a^ 
■C?f«IWC5 *113* 3W fe*ITH Tf3 *J< ^pf%C^C^, fal 
*fl3*$! %.*« ^5F®1 43^ ( 76 CK ft. *1§1*Tft") WfOf I ^«1C3 
•3'fB c*sn$c*i cna nas na^s anfS *fr?*»j4 ?$ai aftca i *nac*a 

$<tC*3 11C3 31^ 31 **13 C3*l3 ml* aifac*! vttiS’f ^ 31 | 

•^ta‘1 3J13 Pit*? 3°^fp^ *^C"« *»*ta ^13^3 'iWaita «JQ $^CS5 
nica 31 I 1^531" 3F51 3C*ia nfa*3Cl* fc*ffl ^la «TTC^ 3C3 ^31 
I *J¥^t3C^ 3t«l I 

33 s , C31I>1, C§iB, 3^5 3131 
**131C33 3§1 »r.*1 *(5Hl 

^f«W C*31 aftt*, -*Jtf$J3* 

3W *113*33! 4*^ §5FSl3 
if 'sftrei^ 1 s*la ana 6 ! 
*tia*as! a ip 

PtC 9 !* ®?J I ^53l‘>. 

3C5f *t13*3Sf;!a Ft 9 ! 3lp 
PlC®13 33t3 *^C3 I fa*1 

*taal cafaralft ww* Pin 
*titn* miaia ’ll 'siiascaa 

^*ta fa^a a^a 31 , ^HW?J 
mHa^ta fc*ia$ ^ca i 
c?ic^ «fcw 3C9ia 
31^1 Pin 33t3, 

^t*tsrT 

[ Barometer ] 

fcf*Fif»rcr ?jtntf*i^ s ca 3cw 3 i?tcar at^a sin 31 m 

artcai^ta ai Pi53t3 ai acn 1 Bfacafa ^tepa 3cn ca niaw^e 


r\ 



«>i s* frai: at5« 6in-5WFia ntiifi 

-5ii:^j^ 3c«i ntawa ^st« 3313 3^3 1 


♦affine* ^aita 33 atai* ntmw ntcf 1 





mn^fwr 

*a$ai ^ maw*t*a ^51 mai at|9 m atm atftw 

mca i Bfacafaa stare stua mi-Mmna a« i maw^aa *mm 
^*f& c%* *re *mai fwc*i ^ c*c*a m*tw mam«a atm 
ata i c* r .»ia fairn* ac?ta ai%aa nt?iw^»Tc^ ft* **K *fata i 

V'ltTld^f FT^fcT *1<3 

[ Fortin’s Barometer | 

^1 ^*fB fore aacaa amatfafoa ) $sta ^1*rc^i amcwa stm 
*sv5tca aim ata i $*ta *tt5a scifS m?cw n* 

*faai d mcata macw fc’jjs *faai 'gm^ai cw«?i 
^atcs i ac*a $maa sit* a* i maw^a fotfa- 
^ Wtfaal C ^tia frfatt*! I a*lfB a)csa fwc* 
fkat «t»f*re b frnfa §ma 'smfBa -*t*tcaa 
^ *fB Fhreta ^tfwa §*ta arna me* i > 5ta<Pta 
afwa aw (wat fora aaaf^r^) cmm*ta c^fo c§fo 
ff 5 *tw atfotaa ai^a afore freretaa <tva catmtam 
?a \ awfBa camca maw<s^ mxtawre *tsta ret?ta 
& ntci ?tf3 c*a f*^qa ctf«ai me*, vfl*f& 
aforre ^at ^naft caftfaBtca i p fofos 'afosfaa 
faafB foa *tf*al c*a ^fBa mw fatH *ta i 
faafifo ^at ar* $fo» «cmfa. ^»a c*c*t<fo^ wta.i 
c*9j $^fBa atawca ac#ta ^na f*r*i v ® fastaftc* 
s! $a afotw hiatal *ata ata i aitcatfafotaa 
faatitt* d matfBa aw maw afostcs i ntraa 
faare*l (*»»a* foraa l) *itaa5tf (Chamois leather) 

aial stare »w s 2 $ ^afoai fcftc* fcfccai atattal 
ata i aa^ asfB 4*ft to aitia ai at^a *fttcata 
aw site* vnat vaafB mtfoa ar$tcaj cw'eaiw f§*• vfa* 

aastca ^rafoai atm i c*ta« c*ta« ant ftrea stmta ai 

a^fBc* at%aa ^tars 3^c® a*l *faata fmswa a»i atai crtf^al 1 
aiai $$ i c*a?w maaagwa ^afaws^a *tc^ f*f mvi cat^i arc*- 
at^tc^® maw^c^a ^a^ta cwfmil 9 ttaw , ®c^a ^eb^i atm ata i 

apl^caa strata mfr-ar**! 

[ Reading a Fortin’s Barometer } 

«iica aitcatfaBtcaa c*^a ^ar wta (Zero adjustment)' 

*fac<5 ^ca i p f*tcaa «tt*^afw mcaa ft* -»H at 




®t*f 


it*** 

*f«l *tc* ^ *31 <stC3t*rc i cto«K*c« s* 

fcf mtta 5??5i *p3n 5tci 9tai jjnfcn stwrff *mw- 



* »3l fai: fjSpni 
5t*Pit9 *9* 



i fea: *flfaa qti 
«lfalt«l ^91=5 


^c* fcn« <$%<$ to*i sn *ttro»i p Piph **K 

I «13*I9 Sj $'* Jlftc* ^C3 HQBB VJR ftw 
V 5tft9ftT3 ftstfiS *it«TOW5 &3*I ( Convex) fa 

""rfc** *1 s (tangentially ) »»K *C3 I vfi<TC JrW3 e l ft*H ***ItC3 
'StffotH* ft* ftt33 C*t*TC 3tMl* CTWfl *lli ?&W 

•w stffotc** *fft *1^ ?^C? I 4$Tf3 ftt¥3 ^35 $iu$ 

^®1 *tr*3i wtzi : 

cmfc *trfc-c*c*N *rtk+«t13nrtcn *trfc * i 

torim; nw *?i *r% c*ta« *nm ^f5 3jtt3lftfct«i 
TOMgw ** stfttfra* i»*r ftmr ^ i 
^tw w*i j*i c^^jf *fti 

-7*64 PI. ft.; 'StftsfE** *tft=6 

*4ra«tft¥tw«*oi cn. ft. 








$ 3 * 

3ncslft£rc33 nri fewii 

«(7r>'4+6x a 0l) c*|. .ft. 

= 7546 C3. ft. 

Normal atmospheric pressure ) 

76 c*i. ft. $®& (O’c $33315 « 45° 'sumci) *tlmwRi mw 
4133 ’3reift3 f m *3i 551 

ft. f*f. 43.4*c* ^i«if<?F Ftcns nfiwii 

= 76 x 13'6 x 981 = 1'013 x 10° <8^ effe 3^f C3. ft. 

( Bar ) 'S faftret* ( Millibar ) S 3*f CTftftfc* 
40» <g r ^ 51 ^ 513 ( Bar ) 3*Il 53 45? $513 4*-»lW , K*.4* 

ftftl313 (Millibar) 3*T1 55 I 

» 

> 

31TC?lftlSTC33 5J5515 

3J1C3lftfrlt?3 315K5J « ( 155T'85t5 *i3l®l3 C*«51 51$C^5 31C3, 

5f^ft 4Ff ft* »W13*1 ft Si 3*11 515^ *I'W I 

^1541 S*f* ^fet 5 ! % C5ST^« Vw 5155 515 3ft 5^13 3lft*§1 

4ft5l 515, SS151 5C551W fS35TC33 ^ 5$51C^ 5$C3 I 

•C4W« TtCT faiVC*H 5?n 5$t*1 $B53T5 *I3»91 5ti\5 31^ C3$ ft.3> 
C3C3 fflfol 4IC»I I ^I5t5 «*I 3® 51 »n$C*tew 55 I ^*31?, 
5t*W4 5 55 5155 5^ 3lft*%1 Jtfftttl (flm 51® ,$f^5l5 

-51815*11 \f5TC55 55C5 I 

3l®1C3 3*315 ftf Mft 51®*1 3K3^ I 4$ 3^5 5t(.*55 *rfwi«l 3lt®- 
-4W I 3313F1C5J *®fa 5tu" t l5I *lfwl*l %3 13^1 55 I Sqft 31*1 31^515 
*£3’3 i t 51551 I ^®3ft 3ft 1C5 ^5 51*5 5ft C3*ll 31C4 15151 55151 
■51HJ8C55 4C*Wlf® 3*3 55, 3*15*1 «i«mi«ftl 3133313 3J5‘| 

■5C5 l *ft 55 3ftlC33 ^jgfSl 51 ^affft *lft31*l 3li$C*i 3ftR33 

i6l*I« 5ft5l 515 45's *tfirtWB3 $56^1 3*ft51 515 I ^®3H 5ft C551 515 
51*1513 5135 *tf355S$ 3lc3 Sll* 3ti35l *nftwtf, <3151 5$£9| ^31^5 
■5t« 3ftl£53 ^1^1 3lftftt5> 5$ft *l1t3 | ^1313, 3*13 

ftW W *[1W««3 $55®1 «TC*W3ft 3*3 ««**, ^33 5ft $WS51 ifl» 
51C3 3lfe 31C^ %W \ f 3C^5 5^C3 3WPR 
^ ^IW 4ft5l 51^313 3S1531 I 

3IWCW 4t C5 ^!3^C3J3 3F31 3«1 55»I ; 3W 3lf3C^5 ?^C3 ^51 

■ 5/10 fitofofetWl 3 r .3T ^5133! 31C5f | M\\ 3155 ^1«lf3f 5t«t 

$35 760 ftftftjflr I ^1351«513 <1$ 353 *lf33&33 *m 
3135^8« 315l3*n$ 750 ft. ft. 760/765 ftft|ft§f C 55 3t3J^ 

<$^13151 4C5 I 



5t*f ' J» 

fe^t^lS CTW »PW *rw 3JtC3lft$tC33 fesB^I 75 CH. fir. 

■■riw *> to fircrfira 3Tic3iftfetc33 fetsei *e ntiw 

“« ft*lTf3C33 333 3*taK3 13'6 attu/ft. ft. 43?. 1*26 affa/ft. ft. 

fjt3lf3C33 fe*ei « 333 hi « di 43? *113533 ^531 « 333 
At *e d a ttai, fesi 3jt53lftfct3 4*$ m fttfn *f3tf«5 

3R3T?: 

t 

hidig = h 2 d 3 g awnprtnr, h a = 75 C3. ft. 

31 hidi = h 2 d 2 d 2 = 13'6 afta/ft. ft. 

^ h ^_ h 3 d 3 di = l‘26 m)ft. ft. 

= 7 -. ft. = 809-5 pi. ft. 

fe^ftnr*l 2 : 3jtc3tfti>it33 fewsi * 1131.33 76 c*. ft. s&w 
•jqpn iffcs 100 ftfel* *«f3\5H Ff*f w ^C3 V *1t33 « 3^95*13 
-^Knft* «*3 33tappf 13 - 6 'S 103. 

3\K3« fenftew 3ti3 m = 76 x 13*6x981 C3. ft. 

= 1018000 c*. ft. 

43? p = hdg 3;aiT?3tft 100 fti>T3 *1«l3el3 »P5af9C»l3 5tn 
= 10000 X 1 03 x 981 C3. ft. 

= 10104300 ei$s/3sf C3- ft. 

.*. c*lt» St 9 ! = 103000 + 1014300 - 3 ! 1117300 C 3 . ft- 

[ Weather Maps ] 

4*f& fteK * 3*3 *iftai ?i^3i ei^t* ftfta 3153 c*13* 
‘faffii TO wftsTTO ft ^**1 et?1 *rtft3l3 9® 9rl3Sl«*l3 3l3ftii 
«e^s *3 1 4^931 C3C"13 *rt* c* * 1 * 53*1 3 ft 3 

-(*t*3i*ft*) etmfl TOtft^l TO** i «rej* *t««i 

TOc* «tfaf33 ftfs* W?3 3l!3 Bt*f faftfol 3131 *3 I TO*t3 C*13« 
ftft* ftW ftf®3 *1533 3HJ 515*13 *tf3*?3Jl3 3?S^ *31 *3, 

, C3$ 333 3tC33 9HJT 515*13 *ff3a1«fC* elf»!*1fV *31 *3 I 4*3 TO 
^*5*3 4*f5 *5 iTRfti* *$31 fe?t3 fe*3 *1*13 BtnftW ***«ftt* 
4*-4*f& C3*1 *131 3"^S5 *f3C* C3 ^f*T*t*1 C331«ft *tt«3l *13, 
fe*l533 TOFWEWI 31 *f*rc*WC33t1 (Isobars) * 5 * 1 ifhwtffo 
31^1 TO «13^ 'Q f3*fea^| **C*3 4*f& 33C4J3 3t3f5H C3«31 
*$* I 4t 3t3f53S C*M 31^3 f*ft3 TtW 3T51^3 

>3et33l 2f^ft 33C* 313*1 *31 3tfew 3tC3 I C3 3*^1 TfC3 3t?3 Bt*r 

II—3 



^ rnfafifc ^twt? «rtto »itnr 

vJ9?t ?H*l?t$ ?1l( ^1** OIWOT fffa'h’tfo? IIW ?1f,> 

&z*\ ft?Ft*t ^*c*i V9 « # ^c® *itc? i fwft ^wtrfiicf ^<fai® 



ftf?: ^5 ’rtws i'i^ stfit? 
'eppm *W«W »lftf5u| 


( Cyclone area ) uw* fcfl? *lK^ fcwm a£|*f 

( Anticyclone area ) ?5fl | 

JTfafscaRT S etroj 3 * C?*t? %*ih »Mjt*fi| > 

own iw w*nr 5tc*m *if%^l c i 1 mb 

^fi>? *4 fafa-?1? ( millibar ) I 

^? ^c*i« ^tijw*i *(fi$l-*fi ?fcc® 200?i^?«- 

«iffa f?^® i ^rt> ?ts&tn «ktw i $?t? nfinw 4ife ?if- 

^fac® ail? 15 *r&« i Pisftft ?i c*tt?*-*ttc"*i? c? ?pi $d ®t?i 
?t^ 5tw? ?W I ^t®tf?^ ?1?? Sit 9 ! 4(1? 34 ?fC5l? W '$*& 
30 ^f* ?i 76 on. fsr. *tt?TO» nm *?i ?t? t 



5t*f 


.. ( Barometer ) % 5tC*f iretWft 

fcsB'SH *lf^5 I *ftR| ^ a'StWft 

’ftiWW 1 2 3 * 5 б. 7 ? *ra f^TW **1 1 

*^eta s ^ 11 ? Ffn *ffcn ^t'«fi 
4« $l« *r«m ^t«n *itttvr* jta *n t 

( Isobars ) l ^*TC33 *RM C^t^'6 fa®|< 

> « <■ 

*m«re fafes ^rw? sin ^tfw wa Bt*tf^f*i^ TOffctai* 
c^tn ?fwi *rt«ri nn \ $655t*t 

ftistn ^c?i? fire? ^ «^tf^ i 

1. Describe two simple experiments which illustrate the 
existence of atmospheric pressure. 

2. Describe Guericke's experiment. 

3. How does water rise in a suction pump ? How far 
will water rise in a suction pump. ? Explain your answer. 

а . Give an account of Torricelli’s experiments on atmos¬ 
pheric pressure • 

5. Describe Fortin's Barometer icilh a diagram and 
explain its use. 

б. How is forecasting of weather made with a barometer ?' 

7. What are isobars ? How is an isobar map prepared ? 

What are its uses ? 



<aspm arcrrnr 




91^ « <599 mute stn *n:i c 9 *pn? ^«(i ^tsi?n fafartfe 



5l5fiw arariw «53 . 5t95$ ffaj- 
atnw^hi 9 C 59 5*1 *wpi ^twtrai 

5«i 5^9 i 

( Syringe ) S 4$ 9S$9 *lfos 
95E99$ 9115 1 t?tc® 49>$ 95 

9I1C99 91 CFlC$9 9C9J 45$ fn$9 ttffl«1 

*H i fnF5lf99 39 »C9 fnfcwafc 

^nca ^tf^c^r fn=$R 9 4 tcs Fin 519 mm 

^3915 9i%99 *hji Btm C5K& w m 

«it 9 n 5 C 9 i 

9 j 9 *t 3 : C 5 to« 39199 mare 91 9 lf$ 9 i 
5$C3 399 ^f*!?1 9«*1 9991 C5fa« 
399C5 C91C99 nf53 C9S91 ( spray¬ 

ing ) 4Pf>f$ 51C9 fnF5tf9 9J95^ 59 I C5C5 
^95*19 Of 891 «N91 «5 5tr® 9^ «ffo 
399c* nffara 93) ntfcfl 5f99i 9«91 
51C9 fSftvwni C9 f*l55tft 919519 5C9J7 
$51 9 T 919 «i fnF9tf99 93$* C599 $519 3j9 

45$ 9[91 ^5-( Hj podermic needle ) 

95*? 91C5 I 

•IH 


^=k fan: fh 6 ¥ifi [ Pump ] 

^5 5^C^5 $nc9 9PI ^919 59) JTfil S151C99 <IC99 *ft"»t 9)9519 
=591 59 i 4^ 959 f$3$ *ff*t W5 491W 51C91591 591 5^9 I 


’rr^T^n ®cr-c*nw npn 

[ Common Suction Pump ] 

4^ mc-n ab 45$ cmfei 95 91 5rtn*i 1 $5t9 wa 

45$ fmfa P ttt 5 it>n 5 t 9 1 fn$R 9 nf^s 49^ 971^9^9 ftn 

■9913FC5I Vj * V 2 3tsj3 91 45^ 591^ I ^51*1 C999 
$9H9 fwC9 cntw I T 9C®19 9l5lC9I 9Ttt99$ R 99l9tC99 9f5® 
95JJP I 9ffi9C99 $nf95lt9 S 99$ 5^C5 99 9lf59 59 I 











S<9« 


aca rrtcasi « a»t «fs^w *rte*, wt 
Pt^ ajtcacw jtffai *ta b-w jffoss a*®ia «rc* t 4 <r h rteero 

fa*&aC* •»!£* $foc*I V x «t»T3 $*fCW 
^ 5tC*f ** ntf%W, f%l V 2 WfUre* •*!* 

5t*f STO •tram atC53 ?tip 5tt*t v 2 sjfirat 

^ft^c^r i vflaa aa«st arfl> fos»ifw gifa 

*w ^ ast <5ffai1 

^Jtc*c»f ajc^n *f*er i .^at* fojfoc* dfin 
ataT^C®f ^TtC?C»l? f€$£W ? 1^9 W.*W 
5tCn Vj %f»lt 1 Jitter 4" ffagafS ^Jtot*Ifl 
WC*I* f®<5* fall ate atfaca I faf V a ftp* 

•*rcw *cw. Ftc*f <r vttfoea i 
foaJaea* <ijTKiirni' fas^a *fa b 
ataT^Sl Vtm ••few fa* si teal «y I 

•*fe«F WH Fen Vi a* ?£sj 4 ** 

v 3 's v r w aaja^rrea Btn it>i nt-sara 
v a x r m '■rtata f¥fca* %5 ^ 

•lfe« «TTffa»T fo^caa •»fea« q«[ s aCW 
*fW atfaa *t^ mfo*! | 4$5tca entFF- 

*rtC"*Rf afa afar® •iti^ i i'mr ffe?: ra-cttqf *ti"n 

C ll tfF^-*ftC ,ip fF ( Limitation ) J C11a*-’f'!e~'ia 

>IWCFI a®^a ttfl •ei* a«T refsfl a^a ac? i *Ftw cita*-*rte"*t 

Fit’ll Ttai antC^e^T ®j5f tijat £^«tca 34 a*d>a ®9f 
C^t9l1 TOa a$ i TW!t R «9t15ftCW 3?e»ia •afa®?! ^TIT® V 2 
^66^51 34 ajcfea *a *«al •ft® I fitfFS'TC^ •it^t VJ< Tt^ ft** 
ai ^«ata -e 'srstis a?f5a ^9 ^S^si 34 ^cita 9 afa w • a'faarecis 
tn 24/;25 jb *$ai «ne* 1 



; \5faki3* *fT**f 

[ Lift Pump ] 

fcflr iU c»rta r •rre’Ms nen 1 

v s ^te^ Jwf5 ••lew fa<p forte* 1 fojfoc* 

••te? ^Src*f v a <J*iri ac»w *tc* *n •*nr •ei 1 ffai 

>wr ab Jtc»ir sten v 3 vt rtn rt* Twn ^e*w 
** ^rtwesT' «tewt *frro *tter ai 1 rtcr rtw fo^a •*tw 
^tfwi aw* *ie«r ^ear •ew c^mi *t* 1 


X. 
























3«® 




: ftfe? ffcf-pflr <2*113 ferar ^**r *iw 

3jf?t3 ?*i ft? i 


^taWsls «*$i*t *hpm« , ®rf i ® v, 
^Tftnif 9*1 fossi 34 fpfei *? 
*«n , ®rf5m i f%$ b »it*twj sm 
34 f^?« «% fc^st? c$mi ft? i <ttt**t3 
?T5C*!3 ^*13 «f? 3®l « V 3 «tfffCs? f*3«t- 
iRSt? ^<t3 <4$ §B5^51 fjr»? f'C? I 

om'np'r 

[ Force Pump ] 

^ *ltt**{ f*ff>W3 C^faS 'St9T5 s 

3tC* ifl I St?t3 *tf?3C^ 31tC?C*13 f«Ssff 
T Jptfi> 3tf$3 ??31 fc*f« $ft?1 ft? I 
^ w.m «tcf*r < 'W v x '©mre ® c*3*t 3tf?c?3 
ffCf* *H3t 3T153W3 ^tC5 V 4 <©t?T5f& C*? 5 ! 
$3t33 ffCff C3tC®t I 

! faf>S[ P-Cff §*tw 

v x '©ms, T WW ft?, 31 5tC*t 335 3tC3, 

fal V a '©mCS? Sff.3 5ft 

<ttS3t3 fefl ?fa?1 ft? I ?P«?!' 

®sitft? V 2 'SfaCS? *tPt 3f*t 

fltCfOT «K3*f 3C3 I ^3*13 

4 lre Jrnrt^w ^33 stcn v 2 3* *3, 

f%l 3TtE3C*13 f®^5C3 5ft ’tf'Qft'S 
Vj ?f*f?l ft? W, T ?Z*W 3C3 
3JTC?m3 9*1 C9t3 §3C3 <§d I mt3t3 
C9ftQ C3t3« ’ttt-f T J^m3 C*tC3 
T$ f??1 9*1 C3W 3tf?3 S3 I 
fftfSf %5 iftfttft WW3 $3E3 
C®t»l1 5? I oltftC’t *rc**f3 3ft3f 5f%CS 
3tC* I 

’ffartrosl % fpff <ttE**t v 2 ?if? 
smt?TC?3 3fcaf3 v^?f| 

34 3&V =?? ?«?1«rcWR I ff^5 

T <153 fS 9*1 C5t9)1 

ft^CS 9 ttC3 I fn%W3 &13 335 CWtE3 39 <*K3t*f *31 f«3 WS 

4 $ ntt^m ?T3i 9*\ cm\ ft^rs mu1 ... 


aim nmn 





mi 





M3ifsa: wtH 



i b^ f?3i: Scstf* *tt"3 



























*£99fB 99 


■ : ' 5 ft®;? srn 91 w C 9 t*'e $19-^9 

H&fa ( spraying ) ft 9ftaj ^ *l1"*f 9J99t9 991 5? I 


^-cT5T \3 teflINsI ^ 

[ U-Tubcand Hare’s Apparatus ] 

9$fB w*i9 *rtMfa9 ®99 91 W99 ^*H1 *f99T9 *9 ^ 9 ? 
^IfB *I9WWC9 9799'$ *9 I 

^ »*! ( u-Tube); fcntfl u 'wm 49 fB *1159 

»i«9l ?$*f 1 am « bn t^t9 $^fB «k»i 1 499 499 ^IfB < 39 *! 
*WK *1^5 *$C9 9t*T9l *19"99 faf*tC9 91 ( C999, 9R 'Q 9f99t9 te»i) 1 
^fBa ^t9l 99fBa wwi fag? 9 

■*if 991 ^ 1 4*r 'sm 95?*tfB fag nfaim 
- 9 t*i 9 ^ ^tci trtfasl C 9 « 9 l *$*[ 1 cw 91 
9 fat 9 ?^f& <s 9 *r *twttf faf «9 ' 999 t 9 
9 FfaWCf I 9 E 9 991 019 , ^?t 91 M 9 tt 9 
*t9"*f9C9 9fa$tt§ *9*' BN N f\\ 

rM-i* Jjfa^ t5C9 ^9fa® I 9W 991 

■9fa, MSN fk\ ^fBn fe*t9 $^fB ^9TOrc9 
§W5] 9913FC9 hi « hi. 499 ^9*1 g|fB9 99^ 

’9fa 99t®C9 rfi « d 2 499 5 ?, 9T?1 M 
fa 5 ?? tg*f9 «t«9 19C5|9 5T*f = Mi fir 495. N 
fa^-frfil fo?l9 5t*t=ft fl d 2 r/l faf 

^9tR® *ttl3f fa* ^59t®l9l 49t ^?Fffa9 <®9E*I9 Ftn 9*3! 99t9, 

^ 59 K, hidig=hid g 


*1 


M 



svwr fsa[ s 


* % d\ _ h% 

" da hi 

^51 5^fi>9 999 ^ftew §55^19 *#$ 9]^S 9?9t^ I 
4$ *tffat9 9t?’E9I g^fB <®9t*19 99C99 ^*191 495. 49fi?9 99<9 9t9l 
oftfaw «T*f9®« 999 fa<9 9?1 9t9 I 

CTOtCTO TO ( Hare’s Apparatus ) S ^tC9 «lf«*fC9 fofcl 
9%l 9N1 $5§-s®l TOl ^rtc^S *t1C9 t ^fB ^fB faffel 
^91^91 9TW1 99 I ^S-^sifB? 9t9l9tW T »Tt9(-^»lfB R 99t«9 ^W9 
Jlfr® 9'^ I 95J1W9 5JC»9 9t9tC9T Vt fHl ^-^W9 91^ C9|9*l 
9fi:*l ^9199 9t*f 9f95l 9t«9t9 §^59 ^59 *lt<9 9^ ^9»I *|9t*f 

^9C9 ^C9 I ^991 *t«t<99C9 C9 C9t9® ttt^Tl C fg^fetfB 

9t« ^ TO *finfl ftw ^99^8 ^fB ^1^1^91 9tf9C9 I 



yo* 




*fc-;itaa §*ttaa ai^a Fin aata i aw «i ai^, 

^ 5 t*f=p. 





n*R feaj; c*ataa ?ns 


tinrc $*f& ssataa aaa ^^rta^c^r 

d t aft? d 2 <JW* !?tC«T, «Ma m A 

fa^afcna caTT> W=p+hid x g 

fos'la aw b fa*sa fena caffe 
5t 9 f=p + A2^29' 

ft* a * b fa*^fi> fr»a afcar 
mm aifrcaa ^s 5 sswa a^s 
'aartfa* ^w i 

^a* * wa fcataa stwa af?^ a, *> 
b fa^a m aata i fai tev 
ntraa 'aawa afa? 5t*f' 

p faRi afarew i ^awia a « a 

fv*a Fft« p. ^<t^i 


P=p+h l d 1 g*=p+h 2 d 2 g 
^Wal> h x d\—h 2 d 2 


d 2 _ h x 

d\ /(j 


a^san 4$ aaHta atstcar'e $tf& ssawa aawa ^aal usm vij^fir. 
ssawa aaa ca«ai at%a 'aaa asawa fc<a a*ai ata i 

&Ft*a«i t ^af5 csatcaa acs ^awa aataFca 25 ca.fa.. 
20 ca. fa. i fc^tcaa aacaa ^aal aa i «m ^a®if5 *w ^ca f . 
faitoffea aaa a^s v 

-Mid *, = 25 PI. ft. TO _i = * i= 2S = 6 . 

/<2 = 20ca. fa. d\ h % 20 4 

% 

«r<K ssaa stfi>a aacaa *renfs=5.- 4 

faito, «jwa aaa=«tfo fa. fa.-re l atta 

JL 

^®aft fvfta ^awa ana. d 2 -d x x 

h% 

=stfc fa. fa.-ci»^^arra'. 

=ttfe fir. fa.-c®i 25 arfai 



to 


yav 


5Tt^cT 
[ Sjphon ] 

9iv? *tc* *iNfal mantra c?W wk* 

^t!ri*fw *fara m *uw® ^ i 

A 'S B $*fB *ltBW A *f’05 CSR6 ^9»I 'site® I *&§ 

B *fUS& <3^«1C^s RWtfiHS ^f?C^ I fc$1 ^fg »H?(3 9T$TC9T 

*^c® 9<il 9t$ro *ttc? t ^wf5 9$ 94tt93 ®N9i ®i®w? ursf 

*W *i n*i 

51691 | spifB > ^C5f 

*j< 9fa 1 , srt«st f*9l 
3* 9* ssftit n$tf5 $39. 

9ifal 4®fS A *(tC5» 

'jfafai ®r*nr m 

b ntm wi ?t*i ■ 

<§$f& 5IC5RI \fal 

ffc®i a *itat 

stc^ra b ’ttcn 
fail srcl ntfac* i 

9^*1 *tlKM S5? 51 49* 

'spg^fa S5OT S'l ^rfw <35*«|s 

**nnfte ^C91 trw 9af5e^ 9^ i 

E s F U\ 9«rt3fW A * B *ttC3f 9tf?C?9 9fW* 49^ 

®I9fas I sp?^ E « F ^59 (9*^9 5tC*Rf nfat«!$ 
9t9*t'8E»l9 5tt*9 *lf?<5 Jpifa I 9CT*9l 9'^, 9tT5^5RI 5t*t=P 49^ 
= d vfj^F^ I 

4<R C fajra ^'9W9 5t*t —Pa ^PT, 

e f9\9 m=p 2 +h 2 d g— p 

RWWCT D <39^9 5t*f=Pi ^C®T, 

F ft*?? ^=p 1 +h l dg=P 
9^59t* p\+h\d g=p 3 +h a d g 

TO’W h t >ft 2 «nfa9 h x dg>h< 2 dg «ltf4C9 
^5**1 ■* pa >Pi 

T • ly P 

'SI<T< C ^591*19 5t*f D f9*59 5t*f ?$F5 C9^l ^C9 I 

9^9t* 95OTHrf«f 'SffaFft *<MJ ftw **5f*f 'St9»t?r9 fa* «}9tfaF 
I TW« W C IVp ^jWl9 ^ *$C9 *t*1 *j9«t> 







*««>• 

A *ft® I i^tC? a ntws «Wl 

^{stM B «ttCT Tf3t$fa3 ^1 Tfo I 

^tlfosr 4$' ( Conditions of working 

•of a Siphon ) S ftlfafas "PifrfSni 

*£a*i 5«rci «mt«i3 i i^iora C3 c*tw 'si«t^ 

*tt^3 : 

1. ( Wl—1 9 ttC , *tt 3lT# «1C*t£& ) 3t^F3 

^t#3 5^C3 31 I 3#«l 31^3 V'# ^*nai ^f%*1 I 

2. A *rtC35 <$3C3?I §S5*1 (^<t< h<i) 5lc*t ^ 

TOfPMI *38 VS$\ Wyfa ^t?t?f <;*% 5^r| FpIW 31 I 

3. A « B «rtcas ^ S&fl>3 3OT B *ttC3Rl SE*T ifcs *tw 
aJCTW i <ii3^ fsra hi>Ji a atntw i 


9tJtc^« ^tc*^ fajs^il 

[ Pressure in gases ] 

9 

[ Bjyle’s Law ] 

^%s?3, atfafr £93, 5fTtC33 3°33I\5l (compressi¬ 

bility) t5 I 5t*f stC^t^ 5?f?Ul ^?tPRf 'stfiSR ^ 9 t^'f£ t l 
513 3>3l 3tS I 

Bt’t «tf#3ca?| ^1 *WPH «tSR3 *ff#^3 Wft* *?tl> 3£P1 
^5 *(tf#t3' 3^3 I ■ tSFtW 3raC?I? ^35 3E*1 I »?lf5 J fsfirfc 

ist*t*rf®fs c^tsi'S fsifwfc “sitIct? «rf?«w ®rf* 

9jfos m ( Inverse ratio ) 

| ^<rc ■5tJtC33 5t*f ff «*l *%«! Wfo*3 'SIC# 5^3, 5t*f f^3««l 
<*1^53 5^C3, ^t^t? 5t*f '51!:# 5^£5T ^^53 

•5^£3 ^sltfw I 

3£3 ^1 51^, C^t3« *ltra wrf^pli 3J1C3? 5l*f P «W 

v, 

’ftftfo* «#rt TOCT3 W 5 ? f3H r «tf#3C*t ««FH 3?1 : 

P < ^-, 3*13 <8t*Pltl1 ftfwfc 

P=k.^- 3«I3 K 3)<pfg 

V . ,. 

.*. PV=K-JP^ 







w$i ’ffh'i 

[ Experimental verification of Boyle’s Law ] 

*1C®* 5 3«fal : AC vfl^sfU 33C59 33 , ^19 A 3® 43* C «Tfa 
C313I I c fitter? 3ft$ 43# C31lM 93TC99 
3*1 CDE 3*9^ «ttC^ I ^1319 fc*l9 E 4}tC® 

EG ^ C3!*[l 5?TC59 3*# 3*3*8! I 

AB ***1 913 3f3l 49* BDF W«t 3193 3l9l 
*J< 'STttf t 43# *l®1 C3FC3 5^fi> 

931^913 <*'CSi9 §39 AC « EG 33 ^f5C3 
^ftC^I 391C3I A3* $ 3t3l (.9 C333« ^Ift 
^#91 C3«31 919 I SS C^?# §?1CW9 3ft*5 
331^913 5TC3 3l9ft1C3 ^IC^ I 

«W1#: GE 33fBc$ §kl^9l9l 3ftft9l 
AC ;tf39 3C9T 3133 «tC9ft?33C*51 3f99€3 

^31 ^9 I GE **# f5C3!9 3tf$1 ^3®ICT 
3lf%C3, AC 3C39 f«®9 3t33 5 3 

P = 31339WB9 B «ftc® 513 

— B 49 3^3 ^S'fft*? 'SC?! 'Sftfa'S K 

f3^3 513 

— F f3^3 513 4-FK 31959KW 513 

= 319C99 (H+x) C3. ft. [ 9J1C9lftfelC99 
§55S1 319C99 H C3. ft. 43* 

fk=x C9. ft. i] 

43*1 AB ^*C39 3135 *9t93ft Vf.c. ^C3, PV = (H+x) V *$C9 I 

GE 3C39 3l99 5 W AC 3C39 3199*11? ^3^1 CP C3. ft. 3*|C5 
3tftc®1 AC ^C3 3133 5t3 (H - r) ^C3 I tftVG* PV = (H-CP) V 
^§C9 I 

GE 33C* §M?9l 3ft1$9l P « V49 ftfti 3ft 3^C3 «fC*5I91 
CWC4 PV 19 3ft «fl9 43^ 3t«*1 9t^C9 I 39i Tf3 3191 3C93 
^C3S9 3*51*51 4J9lfts $^C3 I 

foftS*«| 1 *. 43f5 ftfsj'QtC3 2 ftlfctt 313, 3195*09 *Wft3F 
51C3 'STtC^ I §9**51 ft9 3lft9l 313? 5t*f 319C39 95 C3- ft. ^91 ^3 I 
3139 '•39*53 VS ? 



i»3* ft?; 




/ 




is* 


^35 Pi V T = p 8 v 2 

4*tw p i = 76 <ft. 1%. (*rra£«ra) p a =95 ca. ft. atawa 
v A =2 ftfra v 2 =ftc<ft 

^a5ats» 76x2=95xv 2 



v 2 = -^^-ftfaa = 16 ftifta 


ferlW 2 : ca^wa f^sa aiajwCTa stta 1400 ft. ft„ 

ai^ <sfaai ca«ata ca^f&a «rnre* looo ft. ft. ^ i ai^ww 
5t*i *rfacaa 75 ft. ft. ?tc»r, ca^a f««a ai^a sta to ? 

etaisatca, pj=75 ca. ft. p 2 =ftc<a 

V! = 1400 ft. ft. v 2 = 1000 ft. ft- 




PaV^PjVi 


p 2 x 1000 = 75x1400 

p 2 ==7 - 5 w 4 n^ ) = 105 c*i. ft. (atawa) 


$*ft**«l 3: ^ff» ^caa few 'sawa ^t<s nH aitcaa 
fcaca <stftai $frca $?tcaa fta«*i $a i ai^taa sta amfaa^ 
«tcaa a®)a^»i a^s ? 

ata toi at*, staa *n^ftrai=A ca. ft. 

.'. ?wa ajcaa 5ta=Mc/ 

=A X l X g sgfta/atf ca. ft. 

ataa st*r p= 76 x 13'6 x gr ca. ft. (atstft* 5t*r > 

.’. 5 r ^5 ^acaca CTI% Sta Pi =(A+76 X 13’6) ff 4** 

^aa 5 «a ^ 5 »ic«Tc*t caRs ^arwa v c.c. *$£*, 

-aWsatca, im §aa fc*ta *rtwa=3 v c.c. 

>«a* „ „ sia=aa? 5ta=76x 136x0 «t^a* 

.*. ataa ^atca, p^ = p 3 v 9 

(A+76xl3'6) grx v=76x 13‘6xpx3v 
al, fe+76xl3‘6=3x 76x18-6 
ai, /»=2x 76 x 13*6 ca. ft. 

■ » % 1 

=2067 2 c* ft. 





^Tv5-' p rr* >o r i . . 

[ Air Pump ] 

C*TH« TO *ttCTI TO? 5tn IP! 

^R?T5 $>5 ^TIITCW ^C*l I ’IJTC’TO 5tt*t9 faRl 

^W*W 0\ *?£3S5 <^1 TO1 MM ^t'®' 

MMsf 3 !* vrtswt»!t fa*®? i 5 Jt^-*tl"*i $ «wttTO: 

*ft"*! ( Exhaust Pump ) « *K*|1R ♦tl*’®! (Compression Pump) I 

$*tcw top* June* va ^ i 

*rw (Exhaust Pump): «1TO 

*fiw *ifcn §?t* fasn m *^1* fcwi® 
nf*f m i 

^cfs»1 S c ui^fg tfjfaflfa C§tl> c*lt*!t*H 9 !lT>t^ ( Platform ) I 

R 4*fi5 TO CTtfel 
CTO-*tt (Bell-jar) l fow 
’TfCM? stTM ( Receiver ) 
at*! I -stt^fS CMMIMI? 

~ j 3 *rri?PK»i fc*nr wfwi 

•ntowr *ifts tom 
cwu<s?r ^.«r ^ «wc»ni 
*w to *fwu cwfot 

CW 9^11 «JtCM I s J%n 

4*f& ac*ra m?twi ut^fS 
*tir*n tocto ab-^ 

»RSJF I TOCIPIY «wiw 
V t Steffi 

*\ c ?$ »RWt v, 'st^sflj WTO 

fra: 5t?r amh *tft *ncw fire* wtto i 

1 * 

: s «if»rai h itn PtfcswafS 

artcuro* faisrra fc*mi ato m $P\ nt* mi 

R-^H fSBCTO 5tt*f V x '5MB *finnnt fiFutfowntijr 
■5lC*f V a TO WTO I ^tt R ftf MfcPl aitOIOT SitTO 

TON 4«R f*|3^a ^C5 V 2 -€ V^URTtUff^^tW^ 

5t*f Ifc *ftt I 5TO Vi TO «ITW V 2 tf*?l 5T? I «11*|» 

-faftw* ?]tc?c*ni fawtc* awhn *toRi *§*im ^f»iw 

-*jrf* *W1 Vj TO M «W V! tfiffl l ^rttf R 




5 8 * 

^tc»i I 9tC3 3WS f 9 ! 3 ^ STOTT* *191 r-^ 

ffcro* *hji 5 t*t ^5 ’P^i c«r «1 w i 

^PTfal'Sl ( Limitation ): ^ 9 m" 9 l9 **a« 

**1 w 5ii i <atroi f**«n btn awi *fan fini »«■ 

^i tits ss*R ^ 'stpi v! *j»ira *ftn 511 1 ss*R w 

«rti *ffnwi i 

*«-^J^ ^ fete** SM ( Pressure after m 

strokes ) S 4*P 4*fB Tf<» ( stroke ) ftjfcrc* ^tc5 

STTOTO1 <w CWI fjwi I 4IWPP M!^*9 9 t« xSTf^C^ fern 
?it^ 5 sin *f*rai i n ’srrre* *i9 ^ sin 

ftc<fa I 


TO **1 : 

V = 5tt^ « 5W? ?T^<1 'sni'$;j 

vs=*jtrTO9 ^np «rtreat i 
P = <2}t«tft? ^<[t, ^HJIWRI 5t*r 
PjSBvn^fs -shto* ^ 5t*i i 

tSWCSf V <5ItV5W ^ P Btcn f§*J I (S^ 

c*t»m <3f r « ab ^jibct* >,-^f i 

^<t«. inro (V'+ v) &*\ i eMPipp *pc*i 5i*t ft*i. 

•ttfci Pi i 


j?«r to»t tpi *mtni pv i 

S^tt, Pi(V+v)=PV 


p» = 



fWN 51 9 ! P x 4** '®r|s^5 V x ** 

v, faifa to* cro tfwfite ^ nrresi v+v 
5t*f ( to ^n ^) P 2 ^*11 ^Ht? *ltTO ^^9 TO1> 
to»i *z® «mt«: 


P 2 (V+v)=PjV 




PiV _ V 
Y+v' V+v X 








[ CT(i) Pi = v^T y ,P ] 

P. = Pjv” = (v^,) > - p; ^ ,lft 
'aj'5v£|? ) n^s'<tj^ C"tW 5t*t P» * 


>8^ 


1: 4*fS ft*m ntc**!* aitsv « 

10 « i fifei* i *rtw matfofcicw ^i 75 «• ft 

BfB ^tc«?| *W f®^C5 BH TO ? 


P=7o c"-R 

71 = 8 

v = 10 


10 + 1 / 
1018 


p.=( 

-(!?)•*" 

/. log P& = log {(ft)"* 75 } =8(loglO-logll)+log7P 


^5^ P«=(~-J n P^ 

10 


= 8(1 -1*0414)4-1*8751 
-•3812+1-8751 = 1-6489=log 34 98 


... p 8 = 34*98; 

facfe 5i*i=nmwi 34-98 c*i. f*t. 


( Compression Pump ) l ' 5 Tt<ftCfl ^1^ 

5 t*f ^ ’ll" 9 ! ^ 1 W® I * 0 * 1*1 ^31 

5^.^ offa*rf| 5f*f 5fo *ft* i fctw 

ipapm ( Compressibility ) I t* I 

• jpapm ’Itt" 9 ! 3i?pf§ miJ*\ 'S f 9 !^ I 

5 lf?'5 V| 3|*t tfK’W’fW v 8 '5l*{5f5 

'SftC^ I ^»9 ? 9 t1T^ #|t6* ftt* 5 C*fft*I I *IW TO R ^ajfifa® 

5 "h *f5ttc^ i r-c^ ttpm *if^5 *1*^ 

TO ?$»[ I 

^< 2 t«tt^l s Pifcw fe’ta Vi * V a -4* sw*%1 *rc*t 

Bl 9 ! lit? I R *ft£3i* fTOW* BtC*f V 9 '5t 5 l"5„ **i ^TfC^r 

f^I Bft 9 ! V x ^f*!*1 *t* 31*° *T%** *Jtt*CTO W «K**f 




*•« 

WP\ ^ ^TtTO 5Tn ffa *fH I ^hEfJ *TC®1 V t VS *S, fa* 

v 5 tffasl 4V ^ITCTORI R was? 3)WI 
«ca*r *« i «t«tfl fa*fa fcnca ^fac?! v t 
<.<t f W 43“ v 2 **fa* 5tC*l *3* ^TC^ I 

*itc"*ra afare «ttc^ i r ntras 

JWT Tfip FfC*|? *tfiW*l ?fa 3$WJ 

K STfcft -VS tfffl R’C* w stre fafaa 
3faai ®i «1 W i 

3j3*t3S '^C9ia 3ff«tfl, c*ni>?rotf? 
«’ntc’f 5 ! (srf'f^« sw? ffefcpra *iwj ?t«?i 
'sfaaia aft *n**t ^ja^5 ?i i 

*« *kw *tc* w« *t*f: 

w qp& 

V=att?c*3i *htcr i 
D=atajwwa ^ i 

»=*nHTC»nr WR3R I 

«nw ai^a fasssa aiuwK*ra 5tt*r 

^TCW I 'STC^.ssISTa «a sB, lta^X?H^=VD. 

fafoc* «rtt* ^fat^r ?itwwi 

fs^H Vj «T«JCM *tc«r *1?. «t3*f 

***** fiat: *‘<vw *1W e ^ D 4^ | ^-p, 

-sa t’D. i«fo*t fasg?l I'D <5afaftfc V\ «|W“t 

•*faw l ^55t* « atre* *ta nrD '©caa *H«JCV( afaca i 

.*. n 3m<5a *fca at\a caiT> «* = VD+mrD 

= (v+nt') D 

4*ft a r ff n 303 *fm a<^ TO*C* D„ *m *m, *1*1 *>CT, ^ 

^Hjr ®a=vD B . 

.*. VD„ ss(v + n») D 

D„ __ V + nv_i , „ v 
- = - — = 1 + n~ 

D V V 

* p - = ( 1 +,, v) r 




to 


>8e 


’fit^ *n:fanfl t 5 c^i, Mf* sti sCTc’f ^tcTO 

<[5 c^ *i^%3 <wi i ’TJt^N *Wc<? >iwwl 
*z$ *[*pftei *c* i 

4^f5(U-tube-4) sfaftTO 3?j9f 3tfat®T ^ ^rfCTO 
•°n»f^ ^631 TOt'SFW hi « hi 4Ts 3?I3T ^fiMi 

TO q<ttro rfi « d 2 ^t»r, i cssttTO t.S« $^fS 

d<2 fl\ 

fafes 33rrac®<l ^£531 hj, hn ‘t?° ^ di, da 5^1, 4^ *%* 

atraffi ^<51 *rt$w i 

>rl^KJ( ( Siphon-4 ) ^ FfCTO C^t^« 3W3 1 2 3 4 5 * * 4^ *ft3f 
S^C3 ^ <TftaS ?R 1 lift I 

^C3C®1<J ( Boyle’s Law ) : 3t*W3Tft C^TO ft ft! 

33ftftt§ sfJftTO ^^f<t >lft3 ^ ^ 9 !Tt3 *tf??l33 ^ I 

P '8 V «m mi TOtaFW ^ ^ntCTO 5T*f « *Tfo3aC* ^fB3 
^«C»Rf ^4 PV = 4^ Stmt'S 4Wt»t W\ W I 

fjret"R , m n5 1 n ^34 ^ Tt\<l St*! P« = (“^)" P* 

TOTO TW n ^fC3<I *14 ?T^ Btn P„= A+«^.P. 



1. State Boyle's Law and describe a method for its 
verification. 

2. Describe a suction pump with a neat diagram. TFAaf 
is its limitation ? Describe any other pump which has no 
such limitation. 

3. Describe with a diagram a pump that moy be used to 
raise water to the roof of a 100*feet high building. 

4. How can the specific gravity of a liquid be determined 

with a U-tube or a Hare's Apparatus ? In a Hare's 
Apparatus heights of water and kerosene oil columns are 
30 c m. and 38*5 c. m. respectively. What is the specific 
gravity of kerosene oil ? ( Ans. 0*78 ) 

5. Describe a siphon and 

the conditions that must be satisfied 

may work ? Explain them. 

II— >• 






i84> 


6. Describe an Exhaust Air Pump with a diagram and 
explain how it works. What is the limitation of the instru¬ 
ment you describe ? Calculate the pressure in the receiver 
after n strokes. 

7. Describe with a diagram a Compression Pump and 
explain its action. Calculate the pressure after n strokes in 
the receiver. 



it srr*f ii 
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?TTTHTfirl% 

[ Thermometry ] 

■arRsPw* ^fwsrsi 3^c^» rphti wtf^, '$t*r «fcntc^ ^t<il ®f«rtc«6r 

er?f% p i ^»n ^ 

«r*tar* *if% i ^5?rt?. ^rfa«ri *rtf?, < 2 t^tora *ffe* 

*iw OTtctf? eisrftW 

< 2 ^ f% G*r*n *rfa i 

orm fen 

*nrtc<fl fc*rs ^tcn<i ftf%« farct* wn »*ot *RPK*r RiwtfS® 

Wrfctf? -strata *fac»i OTt< ’tm **1 

C^pR &V5 'St’t *1^ I ’HR i ^ <Refl wife 

^tpMl fcd i 

«W3«1 s ^ awt^ni ^ >rhw« ss**i « 

(gaseous) >t^®T «W3«I 31 ’■Tfr®* ?f% ^9 I 

s ctir, ^*n «rff^5 *t?K 'st’f v tttc ? i *tPnri i ^ fo 

ctWi c^rf^i «n?fo *w«f« ^ 9 i^s 5 &$?>n *tf§nri ^ i 

(Vaporisation): ’twtcsfsr S5<J*l 5$Z5S ?[tf*1 
5?R TfltVI1 OT «tC*f* «CTt«R ^ 1 

3t*rfflf»r* ftnrl s ww c 9 ti^t^r vrt^st^- 

Wptft®, tTfa (Carbon di-oxide) <Ttf^J ^Tt Pl?l 5^-^ glR *tf*«K5 
^ i iiwfB i 

*OT (Combustion): c^t^« to *5%^ 

«ipr W fevis ^ i Pfi TOfito ?^r <& TO3 *tr* 

«4^fB $Wfo ^tPF «f«TPf ?K I ^ OTt* (Ignition 

point) ?C»i I TOffB ^5t*t «OTM Wf%T® I 

^TOTft* §k«tOT : Rt<R Rt«C5R Pun ^5 Rtflfl 

^tfw I ^tfwi f^KTO TO xsrt <1 fTOTftSH* (filament), 

’UVl Ttf%3 5JC«ni strt'fesr ( mantle ) £Tf C^*fi 'S^®f ! 3 '5fS(.«l ^ 

&F5 »rw Rtc*n tt% ^ i 



•nrnmt 


>«* 

[ Heat and Temperature ] 

«(Bv< 8 i w i ^sH e&vm wi 

*Wtt <9 nfiwft ^ i fas 9f%t® c^T^e 

<st% ('s«fK <raf 6 *br 91 ^f'Si ) ^rra i ^fir 
wa feqrai *rofa ^tcwa ^tc*r *ifa«it e l ’raft irf'Q mor i 
cw ^ c*frf»i's ^ 51 ^ ’Tfftw'e 51-un 

*tfiR« W&f C9% l <^f5 9SP5 '51*1 fitcaffi *fac*l 

&TtOT §Wl ^f| JRtR ^fa m I >< 1 ? C^frfa 'S ^ fljST 

’ftsfaftS *fffl ^TlPRI frt9 ?lNc^ fcftORI 5J«T JfSfR ’ffalM 
3C^*t ?fmi% '<91 9t9 I fal ^1W9 iSwtsfa 
*prf5i ^ ^ i sc®!* fc^fa 9t®rf^9 5Pi9 ^isrts 

C9% I 

'5tt 9 fa ^TWt^-«J'rtS 
[ Exchange of Heat ] 

4sfi> «vsj^pfB %55f na^a-n'^a 'srcsra ?tfac«i ^ ^ 

%5*I WC 1 ® ^t 9 ! «tFW 9^9 I t^t9 ^ ^v5l *FTft ^9 I 

W9 «rt?ft-*WtOTI faw I 

C51C55T ?^Fs ^tj> C^rsP19 

fwC^P 5|9Fe) ’'®9 3 l ’tfttt’fa 

D *n$i ^ «<tc^9 5i%5 

S5tt*f9 «ltWfi-4l?tCTS ^Rl 9*91 

9t9 I >3* feat ABCD ^9 

c AB « CD 'Sf^l fe«'t< urat BC 

Wt I S 

* fii =m •dm s^ *iw (stopcock) „ ^ ,,(5, * „ 

*wf ^ ^*1 Tf^tr® AB 'StC’H wm cwm CD 'smi C9^I 

^ ^ \fagi ftfpf ab 'sfi’n 3^5 CD ^icna fare ^i 

*W%5 I f%l ^f^C9s? 5PI9 ^'Sfl srtas^ 4f9t? 99r 

i ^tc*t9 »i^5 # wpi 9 9ff« ^i c^snsra 

»1%5 < 5 PR| 9^1 ^^5 *\1& t ^ ^Tt?9 c tf8c9' ®t*f 

«f9tC^9 ^C3t^Tlf54 JitfS ( Hydrostatic analogy of heat 
flow ) 9P11 








Jts 


[ Thermometry ] 

^51 STtfatf* 3SC* I 

*E®t ♦tffft'ifr a 

*1**1 ?>3 ^irtc^ CT C*tt 4*fi>?f JtfStW ’t*!l^ &R1 srMl 

3t5“c^ *rtE* i ^wf^foa *e*i « *rrt^fa *i*rft«f «mtam *t*l 
«»w^ qt*n ^ ^ststcra <sw?«t «rtc*frf*n>ta **n 

?* I C***T ^*t «W**t fw ^R*TTfF$ 2$C* | 

’ft?W 'Q C*1^*Tt (alcohol) *Tfat3T5 «ftrftf»ifctOf ?3 I 

4*f5 *1* C*ta1 ^ PQ *r«3l ^ | J^e#* 

f^nra srt^ *wfa 4p|CB5tf|j» 3«ti T?tt ( ** ^ ffeaj) i 

qsrffci fire sst*i starts *%i *m (bulb) b 

testf? **i i vnt arrsffa c^faii i <sr<m <art*t« 
*rt*K* «wfal wifi 4*j> ^ *i*p b foirfft *31 ^ i ^ sitc^r 
^t ^ teas) i 



**=rcfa 5 : ^^ftajs vl*RfNi 

>4*ft Jrc*ra *rw nt^r i ^ J^f5* c«tt*n 

4*f& WfC^RT =TC*T? fttl ’I'n^S' wl I *IWW« nw 





it* 

f%I 3t33 3131 5^3 i «t3E3 33OT33 ^tc5 3* 3C33 ^c3 *tfinr srtftCT 
Jfl I 333 SfC3 ^3t$3l 31 *9 ^»tC3 3*fcF3 f'afift 3T3t3? ^13 C3-S31 
5^3 I f®35C33 fag 31^13 4t*Itf^5 ^11 3133 CS1 3*f33l 33E33 
'erf*1C3 3lft3 5^31 5fat3 I 4^313 31^3$ it'Ql fa^C33 311513 

JRSjffo 5^t3 43*s 3133 5TC33 ^ r 3C3 I 433 3133$ 

«Tf«W3 ^33 3lfa3l ♦tt3WC3F fag 333 313331" 5 1 3lf53 ftc3 

431 $5l f^Sii33 31^3* 3lf53 3^31 f»fC3 43* 3l333f3 fa$t33 ^13 
^f33rf3 3*f3C3 I *It3l3 M^l *ftpT 313331'*! 3°s*f^» 5^«1 f«v5C3 
WA*ft 3133 «1C33 3faC3 I 433 C3 3(ftf6& $3*31 3t® 3lrflftBl3$ 
313^9 5$t3 31513 fag C3^t $3*313 3*331^ ^f*ICT 3133 33lf33 
5^31 3338 33 « CftT» 3t^3 b-(/5 3*f33l $3&fa3l 3f$C3 I 4^ 

^*513 6-43 $3C3 33f5 33i (seal) 3fa91 C3«3| 5tt3 (33 3° f53S) I 
3J3?TC33 333 3ft *«R6 3tt^tf3&13fBc^ ^ 3fat® $3*313 $3t3 C®Kl 
53 3C3 3133 b 3t3C3 3ft*3 ?tC3 43? 31C^lftBl3fB 3 s 1$3l 

3t^C3 31 I 433 3^33^33 m 31C*lfaBl3$C3i 43 fB faftl 33*313 
3131 53 I ^513 3C3 31351^33 333 $3*31 ^f^3 ^tC53 ^3313 2f3t3 e 1 

53 31 I 

•rhw «rtCTifafct* ftrc'w 

ftorfa fa*fa (Determination of fixed points): 4^3i£3 

«|*33 3lfalftfelt33 433 f^3t^ ft <3 
3fat3 55t3 I fa<tlT ^frlCW C313S 
ftftfc $3*31^ 3313 I 33C33 333f?!:3 f 
fa* fast* ( Lower Fixed Point) 
43“ 31^3 Tt®lf33f Ftt3 31 76 C3! ft: 
3l33*tfS3 5lE3 fa93i Sjt33 ^3l^C3 
faRlt* ( Upper Fixed Point) 331 
5^31 3t£3* ! 

fa^ftsat* fa«fa : 33W3 cgft c^lB 

3Q 3131 43*$ 3 s 1l33^ 3%1 %f^3 

^33 331^31 CTf'631 5t^ I *31333 3^33 
b$3l3) 3lC<ff3Bla3 3l®pfB ^ 33^3 3C3J 
^31^31 3131 5$3 I 3ft 333 4^ ^1E3 
3lf3C3 3lfttftBtC33 3133 33CW 3331^ 
3lft3l '»3f3C3 43* 3133^ 3ff^5 5^31 
4^5ffW ft3 5531 3Tftt3 I 4^ ^3^13 
3t33-3{C313 ^3C33 «TfC^ 43sfB 313 3*1^1 

53 1 4$ TWfBfc 3tftlft%t3fB3 ft3%ft 





i<v0 

: 4$ ( Hypsometer ) 

itfsT 5 ? 4*f& fac*re 

I snw «ttrftfv>'raffa 

«£tc^*t «t«n *rtet?3 

*fra«rat^f5 «ttc* i* 

f?*tc*itfai>tM9 sw fni 

^1^' tri ^*ri fire ^fi» 

( Manometer ) *11 ^t«1 
« *t%?l<* SIC 9 !? *W ^1 W I 

^tf^rc^T «rrrftftfet«ra 

«tt^vf-^as a^tR fcfol fT3 
*ltf*R I vflfe *TCTfo *rfiflr-^cara fcnnrj 
«Jt!T® Cffi ^t)51 ^ I 


b=k fSas: ft*lcntft%Ti> 

C*ftf>TC (Funda¬ 

mental Interval) t 'S ^ 

Vfll&t '■R1RF «ttC<T- 

ffifrfnra ctftfa* ww *®il ?? i 

CTWl-*KCTtW®l (Gradua¬ 
tion ): «ntf tffifctnni ^6t fsfirfe 

V5f*|ts % *Hl 5^*1 I 4*ft 4$ 
^f5? W 5 ^ '=R*tC 5 ? *1 
^rtuw ’prft «tc* wW 

*fw\ *KW*TC US 5^R I 

*fm«r ^ 

4PTtH*l *\&f «tft 

’RtST’l^ I ^fs 4$ TO 

rec*ra mstro c&ft* to ^¥®tw 
TO-’RWHfR* faf®s ® e n% wo «Ht»lft 

* s?c*i «r» *mtf ttfrwi $ afcera *^5^ faw sc®ra ■fS^tr ^*t^l »iPrto 
cWl 8K5R1 fc*tERI ’Ttf’I? &F5\ WTO ’jjfatWSI ** 1 




r n\ 


^212 


180 


\L . I*. 


32 



w 


«=it ffe?: c^cst® s tfnrc^iJ 
«ttc4fftSra 






>u 




tfsftre : clears 4t«f1^ « *FtOR^I^ «f e ft^ ( Centigrade 
and Fahrenheit Systems ) I 

c*jf«i>c<3fs *rr»ta5 ft?« fe«'#?trw w?^r 

^»rc* (51 ) loofs jrisi ^‘ci <5ft ?m 5? i c*ift 

( Centi) *1 ‘-re’ ^nf& ?$Ut> ^ 5^Tf^ 1 ^ aWtflra 

0 (■(* ) feqg'ftsTT* 100 C3T*n 5? 45* SWFF& 
Iffflsftrc** ^TW? Wt* ^f?l ft#^5 5?51 I $tfB 9 If 5 1t 9 Tfftt WTC’T? 
. 5mi?^r *fi*-ii?pfB 5?t5* iiKMwfB ftafl cleans 5? ??i 55 i 

«t<[^ ^C?Jt I ^ «t*ft%^ ft? '9 JUF^I WW 

( 51 (fttfa 3 ? ) 180fg WU «tsC»t 'ot’T 5^1 55 I ^T? 

55C5 5 vfW VtC?R?1^ 5? 5®rl 55 I ft's ft?ft?1^C5 0 ( ^ ) Tf ?1 
ft#® m 5ft?1 <$T5T? *tc? ^t?« 32 sj? *!^ *ft^T 5nf&5| 

C'JTC^ C5 WT^t C’fft'R 5#E5 5^5351^5 I ^5?tt 

ft?ft?ts *taR*#d>« 32 jp«tj^ ?fn vfl<rc 5^5 

( 32+180) ^ 212 ?N I 'Q ft? fwrc? 

vtmftre 9 ® srtwr 5’it^tc^ io, 20 ^n ftftrai 

cw?i ?? 1 

^*31 c*rf*W* « ftSTO t Plftcate «itrftftft? 

c^t^'e ^ 5^5 ?tftrc®i *ft?w^ar?i «i$ c? ?t?t ^ 

(715“ ?TP1? ’TtCf faft 5 ® 5*'<iJ# ^ 5^5 ^WJ , 35 s ? ffTt^T5 

Tftt* ( 51 *ftt*f ftlft® JiWlI) ?ft 50 5?, <$t? ^ W? ^?3^i 50 fts?) 
CTffoaf® 51 50° <7f. ?1 50°c C9I51 5? I fft 

TOR$#T> 5Tfttftfetn? 51^5 (TPFR'e 5*? SlftfPl ?ft 

‘'Tt^^^cunr «rt^ 80 wtt^nj ^rtft?i ®i5l 5^ ^ 5^? 
t§?Ks1 80 ftg^t TPTt?^5lt& 5^C5 ^R” 80° w\. ?1 80° F 

C^T^M 5^C5 I 

5^fi» <s}«ft^t? l ?W 5>'?1 51^, C^tiRB 5^5 ^?3®1 estate 
C^ C° C5. ^5“ W5^5T?ft (M*\ F" 5pt. 5^ ( 2^ ft31 cm ) I S9t5l 
?^OT C?C 5 I ft?ft 5 t^? c SI'S ?? < 1t5? s ?a5 

i ft's ?n:?^5i^ ft?ft?n=32° ^i. i ^?i? 

ft?%5t^ 5^x5 F° CTtfe (F - 32) TFtC^t^ w I 

.'. c C^caj^s ?? = f - 32 5? .(i) 

^T5t? .'. 100 ^flftans 55=180 TftC?H5T^ 5? 


1 


)9 


99 



9 



99 


9} 



• 9 


c 


99 


• • • 






bte 


y 

(i) « (ii) : 5 C 


Tl 


c 

5 


= F—32 
f-32 


^ ^3i aitsrf?! fsrfifa '«rar 

ef?t"f **1 TO I C*<4$ ^taRT 5TT5T 
( Conversion Formula ) I 
^aifBc^ «tctq fcwra TO : 

c = f - 32 
100 = ~ 180 

^Wtw*l 1: to 1% *^r<T^ ism TOtfrf^Ri 

CWI C^f«T 3 CTO §TO1 140° *F|. I ^ w,^ $sp^| (TlfijMt® C?W <f^5 ? 

C _f-32 
100 180 

TOtW f=140 C _140-32_108 

iW 


100 


180 


«W c=ftcfa 


C = 108x100 =60 
180 


'tf^R'^cai C = 40 fsifroi, 


.\ fat<9 £wi=60° w. 

2 : ^mtsTO ^TOt 'TOrt'OTl TOtc* 40" (P\. 

toI i ^ cw.^ ^ ? 

40 _F —32 

loo 180 

40_ F-32 

^ T -9~ 

?1 5f- 160=360 
*1 F= 104, 

^$TO, Wfa=l04° ip!. 

^srtea«t 3 : 'TOttfra CWC^S! ^Tetfw ^toI 98-4° jft I 
^®i (TifSfcsrs ^ ? 

*tfa^^C3i f = 98-4 ?fjTC? I 
C 98-4 - 32 


?1 ^ 


Tuo '180 

C_664 
5 9 

9c=332 

*1 c = 882 = 36 - 8 (^tO 
ftcfa Wft = 36‘9° &. 



4 : C^U §9^1 Sill 99C?RSttl> (M*\ 4?t 

Ts’tn 9t9i «w*f 9ts ? 

£f!tf5;>rfC9 C=F ; ^v59fc 9ft9^Cv5 C-49 99C9 F fafttSf, 

F^F-32 
5 ~ 9 

91 9f=5f-160 

91 4f= -160 ; 91 F = -40 

wr«, *= -40° 

f%f%w «i^tc*9 viiFfiftei? 

frrfc* ( Clinical Thermometer ) S 9t?C99 

(xmi &sl9 91919 sraj 9fttifsii>t9 ftf»c® i t9c&9 

9* wm 9199 9[ft9l Wfrfttts fcsstft 9*91 ?9 49° 
9*tt99Sltl> C%t*\ ®19 ^91 91C9* I 9t*?t99 99*^99 ^9*51 
95° *F|. ytc® 110’ 9V49 9Wt , Tf^ ) Cetera 4t 
9ltftf91>1C9 4^ C9^t C991C91 S9 I ^1^1 ft 5 * 

^93®1 98°-4 *fC99!Tttri>9 9rt5l*tf| 91C 5 * I C*lt 999^ 
vflt 9H3flfiftlCT 98°-4 9*1. Vft’lfS ^9fE* 9l9l , ®t5F5t!;9 
fsft® 9 s 9l 9lC9* ( M? fsx) I 919199 «rtrttf^?t9 

^939^9 9°" !> K ft figs 9sf9C^ ^t?t9 91?W’?4 

9tf99l ^TC9 49“ 9l9ff9l^C99 Blftfwt 5 * ^9f^5 «Tt9^t«9l9 
§9*51 fttfH ^C9 I vat 999 9trttftfet9 fwl C9l%9 CWC^9 
§9*519 9?N 99t9 ^fafl ^tCg I C9t®3J ^tC^t5T 
9HttfttfC9 9l9W91®p99 ftf §9fi9 C ft ^9 «tCg 9*lfB 
49*t ^ ^ 1 vat 4°»iC9 t?C9#fc^ 991 ^9 Con¬ 

striction. C9lf 9 CTC?9 ^19 9lt91 919* W tf’Ttft'® 
?9, W1 919^4 vat 9^9913 «rf%3F9 *ft91 9tt^ 
9lC9 I ft* C9t*h Of? ?tc4 ftfigS 9^9 993 919W 
9^f5vs *9, S599 C ft^9 §9t9 etflft 5 ® 9t99 , ?4 t 
43$H>it3-49 99tg 9t9l 919 49" 919991^.9 «tC99 
^ *ftt$ 9lC9 5TI I ' 9FOT, 9T99’?C3T9 «t1*®tt99 ^9*13 
Stc* C9lf 9 C9B[9 §9*51 9191 9*9 *9 I jt^99l9 
9J9^tC99 *1t9 9tctTfttl9f5c9f C«?tC9 tfUFttw 9199^ 
5 *t$ i TO 919 ?tfl1 .3t%l *ft9 I 
53W ^rc*rtf^nr ( Maximum Thermometer) l '®Tf9^t'69l 
9*9tt9 C^t=9-« f9C99 24 9^1 99C99 M9 ( Maximum ) 91 5 49* 

^>999 ( Minimum ) 91 9^ft9 ®9>«1 ^ fg*t ^t9 9tC^ I 4t 




9^ f9E*l9*1E9 te5lf| ^tc^ifiifrrt 915919 9*91 99 I 
9 *ri 99 599 *dtttffsi^t?f 'e ^99 ^nrtifsifet? i ^eh o\ 599 
«TE*fftfctE99 ^1 cw^i $H ^t?i wruwitf 1 



fra: m 

^ *tm *tfwi 599 <nrttftSt5 hs^tfir 9*91 99 i 
9lEtff9lM9f5 «*i4fg 9tE^9 9=1E*9 ( Frame ) Jrcgjg* 9^91 ^(§\§fsj 9 r 
W^lE*! 3[*l199l 9| d>f5E^9 ^*19 9lf951 (.5*51 99 I 
?t%il >49fg 91 5 19 i 1 Ihe#*"^ ( Index ) «ilE9> I fHElfa^fir 

®1^E«19 'srtsfc-ftfafc I c^lH fvtEH9 599 §*^1 sjtfHE^ 9 ^ ?it%r 

9^ va»fB pm 9T91E9J fHEfmfB «um«i 9>f99i f|<9 «ri9w^cin 
^S«1 «tt^C®19 ( Convex meniscus-49 J 9E«f ’°' > K 9*91^91 cW'Qfl 95 I 
91^1 *(199 «9tf9^ 95 I 91«W1 fsElH^fg f^i *ftgjf «f|r.^ 
^-^995 91 ^f*I^55T * ( Surface Tension ) E<5i? 9>f9E^s <1tE5 Hi | 
^t9t?l 9*E®1 9 ff99 , ?Si fifHtRl'5 9^E5l fHE^’t^fgE^'Q 9E*f 9E? dfsi5l =1^91 
Tf9 I ^t9f9 ^'| ‘^f9E=l *\m*m 99?1 Htf55t ^tE9, 

fHE<H9fB vftfal 5t5 I 4^ 99*C9 ^tE^tSI 24 9^19 ’Tfo^aj 9E*t55- 
C5 «T9^tCH 515 C5^TEH THE<f*19f5 5TE9 49t fHEff*tE99 4^ 

9^E^ ^tEillW 24 5^15 5*9 ^Wl ®tfi<E^ *fW 5t5 I 

( ®M , l *NCT (Minimum Thermometer) S 4^ 9tE^tf9I>l9'9' 

555 «ITE4Tf5gtE55 5C^»1 49^ ^19^9 ^99 h?5tf) I 51^55^ $tE59 

5fSH C^t9^ 51 ^f55l 49 9lt^lf5I>l9 ^59lf9 5*51 95 




►5; fra: 5^ qtrftfiSta 

4 

45t 49-fg ^1C^5 5*5)E55 ^15 '*(9^19 9t ? l1 95 I '5tE 1 ?»1-^l5*f% 

t**ftE'§9 91*19*1 4^f5 fHE^*t$ C5l9E^9 f%^E5 91E9* I ?J?9tE95 

^E9*9 9t9tE5T fHEfa^fg *1*H 9*f991 E9t9E?I9 ^5^?1 

f flwl wtz® •iwl ft?n fwI ^tcf m w t 4 $ ww wzn ^ 

C?f6 *JT9«ttE5 Cffsral f5W 9f1 ®lf»ul 5tC5T| At 58115? 

51 W*f959 ( Surface Tension ) 991 9^1 «ftE^F I 







U\r 

artTOWf* ( Concave meniscus ) ’*H r 

<^$1 ^ I C^^tCST TO 4TT«^C5I? '$*1- 

TO*i frcw'"^^ dfasl *i<re ^1 i <$t3*ra (§wi 
^C«T ftttfW* fafW ^Tf’isi «5>rtf?^ ^ I 

^(SS ' 5 nt«Tf5J fficift 'BI^ ^ ’tfftn <§^5l 
-*fT*i ^151 TOtfafrrsfS'e sttowS *cir i 

f»ra-<£Kr ^fafrrs RR 'S «R3l stt£*rtfin>ta (Six’s Maxi¬ 
mum and Minimum Thermometer ): ^ TOfftijOS ’tfa 

»;r fsajfg ^11 Jittw I TO»3f5 

»ufcr cro *\'m ^f?rai *tRn or«ri 

r? i nwtws csft^i i$8[i ura?, '®r^ 

f*CT* *l4s C^t?®l fpl *J< Wl 

^tc^s i feui wr *fnw *Rn i 

TfSf fffC?Rl ^5KE«t (g'TC 

m -afcsa c^tfe c^T^f 

fm] wtnj i c§fs ^tv-r 

«J< TO? I *l1WKaRr ^ <*ffC« 
5$fS C5tfe ^TCTR-^lffo ^"»ttre9 I 

^i Trfpi ntffiii sn 
'TO ®?t?1 HW? (tfSTO* *W Cftfc 

*rtTOi ^st TO i 

C^t^'S m 'S *m &F51 ^ 

*trftfil?fo f*??n c«fftro Bftrttftfetnra 
fM*R ^f5 pc 3 ?* TOwt TO^i *firai 
’Ttwcani Hire 'Brtftnl fr? "H4 ?%i 

cw«ri *s i «*r §wi ^ i(% m ssnn 

•f-RW 'Q fftpi »KTO *PRS ^91 «{*!tf^5 ^ 

^tsj fare* *mw cif^rai ^ncn *i^i 

hV fa. jfcrffa m i fai $wi ^fro ^rtftrai 

«n« *m «ttrttfifct* « <x HR sitftfl TO ; f^Fl fs#t^f5 

fawn ^ ^<1 CT«5tC9! »T9W TOF I 

fwc^^i c -ict ^ f^n4*i^f5^ cwf«nn faa* ®tn ^ i 

TOtfl ^^$1 ^sfsjCST Tt»[R9 J^rf^ ^ *ttiHP?3! * 

• 8f81 CTtF*l a T?f% W *Pra '5? S I fw ^C3 4t(.bfl ^C5R a tC*tJ 

^atrtwj «rt^*i «r^5sr nfsc^ fw ?s i c<i *m tfK^ f^^ti 
»H. ftCb3 SR*I ^tFt5 «f«OT15 «rt¥t5 ^5«I JTRM3 fitT CfN *» I 




^rtrftfafa 




<?at?t3!a awt carets ^a i fa* ata fwi ata ^a%5 ntaroaia 
'"f^fR* ^a*ftaa &tt*f '5t^ fataa ’ttaaa'H ^ rf?!*! ^*tca 

fed ^a* fattfaaf&ta'e feata dfatal ata i aata 24 afel 
aataa a^faa fea^ta W fatfa*fi> >T^tC e f*M fet«fl" fed Vila’s fea^si 
^tf^CST Cat?»I tfatft 1 ® ’ttaaa'ata dfaal atafa?1 OT, fa* 
fefc-4? at*T fat#*tafe cataCTa at*fj acaa ca«aTt*ia at* J1l9|?t 
atta $ 24 afel aataa ’aaa al *tffaa fea^t fatfH ata I 
’itrftfaiJtafta $$ atra ^?f5 c?a a^a att 3 ® i m fea^sta Re 5 ?? 
c^aft ad feata ate? ^a* ’staa fea^Ta fro ca^tfe ad 
fenta ata i fatfHtaa ’Tft’f $ cswa 9 rd cafaal saa « ’aaa 
fea^l *tai ata i saa -€ <aaa fea^ta ’id ^tsata aa jratafa adttai 
fattha* s^feta- ’Ttaa^csia afa^ a^ra anil sa i 

artw'Tfai^ta wi fa*rfc^ c^W's «it?c^ <$ 9^1 s c*w 

« ata a 4$ $tf& atataa^ atrttfafetta ajas? *a i atdtfa?1a 
<®aa faatta caaa-e c *cat nta* fencat%, errata ca^a^ c^es 

feacat?tr ^a i afesa ^aai cana cata carafe fentat?fr 
^tri afat? atai ar^ta i 


*\m 

1. nrataa ^mata; - 39° ca. 
■^a* ^fota: 357° ca.; ^5 at* 
- 39° ffedfa aft? maac* atttfi- 
fafetta atarfa aai ata al i fa 5 ? 
feataa fat?? etta 357° ca. 
aia^ta ^ai afat 5 ® atca i 

2. ntacaa ^ttafaa ssta 
a^a atatar ^sm *faai ataw 
fea* as a fea^l at« ^ta i 

3. stfa f%^t ^'Jfafaa ®?si 
^iTacwa «fata e i ^a i ?^an aTaa- 
ardifa^ttaa fa^ 

^a^i aa i 

4. ataa ^t^ta fa^ ata ai 
*t«fd ^tt5a atta atfaai atta ai i 
^^at?> ataa^ aaa aifaai «rtta, 
itcsia atta aiaa atfaai atta at i 


caW 

1. cat^caa aaata -112’ca. 
>aa* ^ata 78° ca. i ^sat* 
cat^a att^rfafettaa at^tcai aftsa 
fata ’sjtaasa ^a^i atal 
ata, fas ^ataa fata attal- 
fafettaa aja^ta ^a afataa i 

2. cat$t*ia ^ttafaa w 
ntaa ’ami ta^t i 

3. 5ifa fa^t ^^t^faa 
aai cat?taa «Jataa ca^i i ^at* 

faaa cat^i atataa c^ta 

®t»i t 

4. cat?=T ^ttaa ■attasnfaai 
atta i ^at« cat^^a atfaata 
aata $ttsa atta cafa^ifa*? 
9ttfaai atfat^s *ttta i ^?ta aw 
«if^ atfaata 'a^faal ^a.i , 



W’ffwf 




5. «ft?W 4lf& &GW 411 
^m^3j $tc5* w 
cwfei9 refe w m I 


C^t*®l 

5. 919199 C*l?9 

41' W&1 9T®1 I $tC59 

few "*ifc ctPw* «ra wnpiw 

9* ^firai p i 


II 5Tt?t<»t II 

<®t*U ^5t*f ^ «!91C99 *1% 9lci 9 'ftt<9 9WJ «ic^f ^wr 
n«ftc<3 &F51 ^f%, 2(9199 <2Tf fa 9f99^ 9$ I 

stc*t5 fafei fanris ^3^1 ff%, «f*m«i, *t*w, 9i* 9 ti9 e i, 
9t9t9fe fsFWf, ^ic^i^f fcvrurc ^itfw i 

$1*1 'S '8q»$1 1 ®1<1 « §93s1 4*1<C9l99F 1 ^t 9 ! 4 ? 

<sr*it99 “tf^ 9l?i 9^3 w efc9*t 9*f9C9 ?m &p®i 919 4i°s 
<9l96 'SJW^ 99^9 <tf99^9 ^ I «rfa &P31 ^iffa 9191 c^t^« 9^9 
^t% <99^1 9<sfB w *m i] M-si ^i 9519 i 

^t?*| 'S §WfC* ^t?t? 9*13 991 9lfe 9 fl£9 I 

'5fC*t? «lt«ftSH2t*fH 2 f9fe ftrot* *r9fe ^f3 9^W 
< 99*99 9“?ra ^i^n 9ifawi §?> iy ??fe w® xstn «rcife 

^W 939“! Jfl ^*9 9^9 ^51 991* *9 I 

srftftfaiftw 5ft®? §93^1 91*11 i 9*c9 C9 99*3 

9 ff%^^ ^9 JJtCfTO $*819 91991 ^91$ 9trffe[9 fett«f9 

^fa i $93®i3fe ^f5 fell ?^i < 39199 ; «at «pit?t*ra 9i*twi 

<3l<1fa fe ?91 *9 Slim «tTrftf9fcfc9 I 3Tt9t9*f^ ^9*1 <W<C* 
Sa99 f?9lC9 9J9?l9 9fel ftfe ffltt^lfafet %9 35fe I 
<1199 'Q C9^9 ^ <^f5 \s9*^ 9trftl9T>tt9 9J93§ ! $ 3^91 91t*F I 

’ifes'^S C^t96 tfMtflOT C C9. ^9"s. 

p c_o.^ 

awtftr® F° «c»i w^= ^ ^ 

t) «7 

*?3lf5 <11691 919 I ^C3!9 9l^TC9J C^W'S ^3^1 4f«ft%<S 

C9«91 life?! ^51 4J«rt^ 9 tf99^^ ^91 9l9 I 


1. Distinguish between heat and temperature. Explain 
their difference with an analogy . 

2 • Describe the construction of a mercury thermometer 
%tp to the stage of filling the thermometer with mercury . 





3. What do you mean by lower and upper fixed points ? 
Describe how these fixed points of a mercury thermometer are 
determined. 

4. Express the following temperatures in the alternative 
scale : (i) 122°F. ; (ii) 25° C. ; (iii) 482° F. (iv) —100° F.; 
(v) —175° C. ; (vi) 350® C. (vii) 24 5° C. ; (viii) 36-5° F. ; 
(ix) 0° C.; (v) 0° F. 

5. Find a temperature which is expressed on the Fahren¬ 
heit scale by a number double of that on the Centigrade 
scale. 

6. The lower and upper fixed points of a thermometer 
are marked 5° and 85" respectively . A body is found to be 
at 65° by that thermometer. What will be its temperature in 
Centigrade and Fahrenheit scales ? 

C F —32 

^ tftnw ^ i ] 

7. Describe each of the following thermometers with a 

diagram and explain how it is used : (i) Six's Maximum 

and Minimum Thermometer and (ii) Clinical thermometer . 

S. Compare mercury and alcohol as thermometric liquids • 

4. (i) 50. CT., (ii) 77° n (iii) 250° c*)., (iv) — 73'33’ <*., 
(v) 283° ^1., (vi) 662° H (vii) 76-1° *1., (viii) 2'5° 

(ix) 32° v\,, (x) - 1778° c*i. 5. 160° < 71 . Wl 320° v\. 
6. 75° ct. 167° v\. 




ftsta ^r«fynr 

[ Calorimetry ] 

*itolvi <«« retes *wtpffl qw a *lfarM sst*t etrel 

^t^t<f *tf^5 <wc«fa ^t^tst I ''Wl t «W< 

Tsft 'St*f ^ft'S ^5 'St?1 ^ ’Hftctf* TO* i 

ft ft 5 ’’fftW 'St't <Jt^«t ^ft?(1 twlfft* "^Sal 

ftft* I ®Pire «tt*tf*te *W< *ff<*1 ^T% 4*re?f 4$H1 JR®1 
**i *ttre to: <D*re 'snra ^ fsit ^3*si *rf?*T5"w? 
sr® (*i 'st^tu i£i^^ ^i s^r i 

ft. ft. vipi. 4i°s 4ip. ft. 4i- si'ftttre vrrre* §^f5 ,*|&f5re : 

*pjt»lfif: 1 stfa wre* 1° (p\. *tfiratcspi tffte ( *1 

^ft^s) sstnre 4? ^jPift ^»t®t i 

fa. 'si. a. % l «rt&® 1° *pj. sjff'® 

( ^1 *f§p5 ) 'st’tre 1 fafi>*f 'St^S 4^1 (ft. 'Si. 4 .) I 

1. 20 isffa «rc»ro 5“ n\. ^f% *ttre ^s ^FTT«rft 

'st , T *rtftre ? 

1 ■5tf5{ mm 1° Cl. <jft kite's sitc^r l *OPlft 'Stn 
.*. 20 „ „ „ 5°„ „ „ „ 20 x 5 

*i ioo ?pmft 

2. 5 •ftfc'8 ^fPI* 7*5 sfl. ?Ff*CS 1*5 *ff^t c 1 

'5t*t softer I 

l *n. mm &psi 1° n ^ft ^ftre to l ft. 'si. 4. ■stn 
.'. 5 *n. „ „ 7-5° „ „ „ „ 5 X 7 5 ft. *1. or „ 

*1 37‘5 ft. 'Si. (if. „ 
^rf33*l 3 . 10 nr^'S mm ^si 20° ci. ^ft ^ftes w§ ^rPift 
vTO* «fC5Tf«f5T ^£* ? [ 1 9 ft^'S = 453 6 ] 

10 *ff'3'Q= 10 x 4536 5jr*[=4536 affa 

1 arrc s?re* ^si 1° ci, 3ft ^ftre to 1 TOf* <stn 

.-. 4536 „ „ „ 20° (7i. „ „ 4536 x 20 ?ntjrft *st*\ 

^1 90720 ^FJtsift „ 

4. 4ift m 50° Cl. 100 atm «PT 'TO I 

t 30° (tj^c^c's TOrrt ^F's nftjft*i ^t*f 

^ftre r 





V!j3 


50° C^T- — 30° c*f. = 20 c*i. 

l -srfr ^ v (?\. artftca i ^mfn aft ajft ^la- 

.*. loo „ „ 20° „ „ 100x20 

nl 2000 ^rrfaif% „ „ „ 

&ftes*l5. *K*nr cntatsi *tt&® m 200° vi 

'Sitcw I 80° *FtRR5tttl> artftntn jf ®r5j 5?a*ttfa aft 

? 

200’ ^1. - 80>|.=120 e Tfl. ^ (interval) 

1 < 11 . ap *1 1° sfl. %5*ian ^ca 1 fg. al. 4. ’St*! I 

.*. 2* „ „ 120’ ^1. „ „ 2^ x 120 

?i 300 fa. al. 4 . ,, „ afncn i 
is^cnra *was % l ’ttS'Q=453‘6 stm; ^ arowrtfctor 
i° ^?=cn^c3K\5^ (f) nni ^a?m fa', 'si. ^amifnn *w 
nfftn nal ntn : 


l attsi 1° c»r. $n*ai ^ srtc’t 1^t^fn aft 

.*. 453-6 iSTfsf „ (£)° C*l. „ „ » „ 453-6X® „ aft 

'Sftfl'V 1 ’tt&Q „ 1° ft. „ „ » ,, 252 „ aft 

f¥$ *«npitnr, 


l „ 1° *i. „ „ „ „ l fa. at 4. 


n*anf, 1 fa. al. 4 .=252 


[ Specific Heat ] 

'aft’tfo? atc*tn >pari f=tc#c*ta *riWta a«il fawwi 

i c*n^<, aorl, ^tai, ’tfn «i^fa faf«s •si'ssa 

anfnf*fe ^ 5i'S5ii ^ i nstafac* cnw« ^aftcan 

( steam heater ) stWT ^MWI nfO ntSTCa fiteajts? 

^ats §lka ntca i csttcsf? ^ nta »fai at^tn ann >Sf- 

nfri i f^npw ’ten cvfti ntten n*t ^-^fS- 

fafan ^raf^ai ’tfa c*rt^ *t»rt^n ent^n w ftqfaa i <*iw 
atnn cm** srofaa *1 ftffa nfiprt*i atftn «cti*r ^ ^r° *tm nt$ca 
’tun c*it*r *RT$nfa »n* «tcaj^ 5t«n ctiot ^ai ’tw i 
^antt ot«n cm ftfwi atnn fata* ’ffit* ^nf5 ^^ai ^ea vnr 
*wfJ faflfl ^ai «rti jrt^fca fnf%s *ifinfi aft ^fnen i atnt?r 

a*nr *tca wt n%a *ftcn aenn fafa* na farfiffe ^at? fcfca-- 
*rt«n fnfai ’tf?Rt*t aft <sf^t n»fncn i 





«rtTf? ftftfe cto« to* ftfwfc *ifU^pnr srffi 

ftfwfc 9 fft^Tt c i ^tcn* -sjcttsr s^c* i *$1% *<®i fttfrt? to 

c*an 'sjtro cfrftstfa 4 *° '»:*? a?t*ra ^ fait ^$1 

*ff**^CT* $?*i ^t*tre 4=?* ^ **n i *t®TO 

•TOc«fa« *51 sit*i fetfa fait ^wl ^ft *ffaro c* *ffiRM 
^ft sTtc-sf ^5t5l ^ *fwtc«fa ^*f& hft^j i &stc*| ^ ’iw'ft’fr <=rfc*tft i ^ 
^ft *c*i i ^4* '■rft’ffa* ^is*f >Tv®l f3c#*r **1 : 

<HW «OTT C^^S *tWtC«fa ^ f®Jt *tfaarM ^»^5l 

3T5J *}fte ( *1 ^faf^S ) <$ *tvrte«fa 

<Brte*tfo* w toi i 

&Tt5*«tWf 1 vStm S5t*tC*f 1 "' cn. &f*5* *f*tf£ *ft 01 

sat 9 ! *m ^1 5^C5T '«t*T* '*rfl 9 ffa*F nsT 9 ! «tft <3tW 01 

< *i oi ) i 

^t*t*. 1 ^ 1° CT. fcwr *ft *1 *Tfaft *ltw ; 

^,453’6„ „ (ft)’ CT. „ „ lx453-6x| „ „ , 

*W1, 1 9 fft'S „ T *1. „ „ 1 X 252 *sjftf* 

*1 1 1 %. si. 4 . srtpf I 
[ C3E^ 252 = 1 ft. s i. 4. ] 

'sncnf^ st 9 !— 0‘1 ft. si. <n./ 9 rft'S ^1 

tn i 

(TO^ 9 f^n<<r ^rtcnfa^ ^t 9 ! ft. ft. *i <s&. ft. 4*. c* 
C^ts?« «W*t *F *1 m C**, ^?T* '«I 9 fft*f^5 

<*rtc* i vatarar ^t 9 ^ ^toI* c^to »iwi *t*te 

«WT»f **1 ^5 ; CTO, Sl*T* 'Sftcnft^ St*t=0 - 1 | 

f^l *ltf»|: sc** 9 nfft *w fait *tfiRt*i 

fftis TO^ 'oiiftftfe wm ^Rt? ?<$««l ^1 vs «fn 'stn 

3t^«i ^C? ^®t?tc^ ^ , srfc 9 fft i ^ ^t*f ^C*f I v£i^ 1\1»] «??pitc^ 

^rtc’fft^ ^t 9 ! ^^ 9 rf^a; c^t^s TOcsfa , «rfc 9 ift^ ^rn 

_ ^<5 ftft^ ^5?c^ 1 ° ^WHft ^?ftc^ 'gfrar^^k ssft 
jpits? ^ftfni i° ^^si «pftc^ atnta^i ^ft 

«TC9Rf 'BTtC’lfat^ ^5t^= 1 1 <<&? ^ fait 

fifC^Itai^j ^t 9 !^ ^t%? oq^ssp ^1 I 'srt^t? '«JtC 9 tft r * 

^c»? 'srrcnft^ ^sft i 

'srtcnfa^ ^=*1 TOft/a m ?i l ft. '$i. ^i./ 9 tft«, ti, c*jh l. 

asrtc*tfaF^ faftftft fam: '■rfc’fft^ ^tnc^ <4 *ff ^ 
«f^ft ^rftnfa* m=«fft artw *i ti 



•toNftsri 




•1 c®W1 w i ftjfaftMR’ ftrtarft «if% arte*’ 

4^K*f *psi i «J^t"l ^flw ftRt* ' 5 rtt 9 lft* 

^t*r='i, »4ft«c*t few wi 5n i 

fertari1 . <®rr riwFw «t*t=o*l *rt»tftMfoi 50 srN 

SSRR 32 ° C 1 ! ^fti ^fti^s ^\5 ^Xt*lft *TfftR ? 

Ts®t!pnrj: 

1 S}R SgRft l r (71. fep^fta *t3J 0*1 ^Tfaft 
.*. 50 „ „ 32° <71. „ 0-1x50x32 „ 

= 160 Wftlft 

^ 1 ^ 1 * 12 . c*rRR , ®t 9 f =*12 ^c*r, 20 *rft® 

csrRit^ 32° jfi 3^5 ii2° w\. *tt« «tn *rtftiR ? 

ft. ft. 4*1. >W 4*. ft. 4*1. 4^(7? I 

112°-32 = 80°. 


’fcwiWtt*: 

1 m. (TTRtre 1° Tl. stIx-st -12 ft. ssi. 4 

.'. 20 „ „ 80° *1. „ „ -12x20x80 „ 

v, 192 far. <si. <$. 

1. ft. <51. 4.=252 ^Tfsift- 

.*. ftpfa ^ = 192x252 ^mft=48384 I 


3. 50 5JR 4<?fS sitter 6 ft^t 

(Tiffed 66 sstt’iu afwtw i ^tricw 

^rtcnfa 5 ? ! $t 9 t ws ? 

sjtc^r? 'srtcnft-^ ^tn=S 

'Sl^l ?^7T, 1 3JR sittfPff l 0 <n. $ wtfft *ltC*t S 

.*. 50 „ „ 6° c*l. » S x 50 x 6 „ 

*n 30os^mft 


^RTfc, «WftpitC9 


300S = 66 
* S = 3«J =0 ' 22 


ferftSft 4. c^R« RtC*ffa* ’3'M = s ; feta m ^TftTP 

t° (71. fes'Sft fcfft w ^5tn 3JtftR ? 

> *wtc«fa 

l arrti* 1° c»i. fe^a »riw s 

.*. m SfRc^F f <71. „ „ „ mst „ 


)> 





«t*lw H () iffl tffvh : 

H = mst 

^i ^Tt-ir^r^ ^ «OTt*R i i* ^ i 

firaq ^r<rmt 

[ Method of Mixtures J 

^^3 >e vippfS %$5f TOC* JR>W StftC’l 

^Wwr tot ^tc 9 ^ ^rtfft-dwfa m 1 ^rt^al *trf CT%tfs[ ^ 

^lc*fs '•rfffR-efsrtc^^ c^raj to %59i TOre w sjcto 
*ra wm ws ^wt mu ^i ^ i ^t* 9 ! c^c3i tfw tflrai *w?i 
w « %5^r to jrf^s *r%?ra c^fae to* ^rfirft- 
*m j^scs 3i, *rj< 'vstn ^ ^fi> *** toj$ %tro, 

^1 ^C*f TO *t*1 *fS(S5 '$t 9 tt TO *t*1 ^t 9 ! ^T* I 

*Kt^ ^^ 9 f ^t’f *t«ft3-2fttC3* *^5 : 

*fsr<5 S5t*t = *jfte W 

^fi» TOT CT (TFfa'S frft?TO ’SCOR 

«mrw **i *t^$ *ttnr i ^* 9 t *ETOfB ^wt^«t *r«ii : 

1. 80" c*f. ^5tH 120 -5Tt3 *171* *C«0 30° ( 71 . fcqwft 
50 $U «f*i irffsnn ftc»l l^atPR *<® *^c* ? 

3c*r **i *r*, f^r* fttfa ^ wi=*° cn. 

Satei TOI* (80 - if <?i. ^51 sfa *$?|C5 i 

«w %59i »c*rc (* - 30)* c*\. i 

^$*K, W\ TOf* *t%5 ^=120 (80 - 1) *rfaf<i 
4*s %®5l „ „ T$F5 „ =50 (^ — 30) „ 

f** *fere <®t*t=^stn 

^^Il'v. 120 (80 -*) = 50 (f - 30) 

*f, 960-12*=5*-150 

*1, -17*= -150 - 960= -1110 

*1, *= ^19=65-3^ 

%tc«t* fc**5i = 65‘3° C»r. 

fort**«l 2. 90° pi. ^ 115 m *m* toj 30° pi. 

20 sm '83^3 'mu mi (7f%i cw«?i ^i ^ **i 

'e '5t3t^ 3C«ot ’pre syfc 9 !* '^tfR-«nft3 iftc^, 

toFS\ W 5t*T *tto ? [ ^5WS ^ 0-1 ] 







tct at*, ftatm §wi =t° o\. 

:. ^ atm af&rs '®ta = 115(90 - 1) artafa 
am <3i*ri ami ^Etn = 20 x 01 x (t - 30) mrtaf? 

( H=mst ^3[ ) 


% 

* 11 , 

*1. 


a<R, W = afs<3 ^st*f 

115(90-/)=20 x 01(*-30) 

10350 -115*=2* -60 

-117/ = - 60 -10350 = -10410 



-10410 
-117 


= 89 (at?) 


*ca? %*$t?ta=(90 - 89)° ca. = 1° C*T- (at?) 


§rte*«| 3- 30° ca. ^*®t? 75 am ^stPtem m?J 98° C*l. 
%rst? 30 am ««rcsni a* |>*?l *rtc?ac* c*fa?i cwn i 
'e ^tf%m ’3ta vitaFPf 0-22 am 0-43 

firtPR ^Wi ^5 ? 


5fW *?1 ?t*, ftsWJ %*5l= f CT. 

.*. srtm>I *$* ?fir^ ssta x 30 x *22 (98 - f) ^Tt^ff% 
am „ =75 x ‘43 (f—30) „ 

^ta=?fir5 sew 

^RTfs 75 X -43 {t - 30) = 30 X -22(98 - 1) 

*|, 5x-43U-30) =2 x-22(98-0 

*1, 2*15/ - 64’5 =42*12— 44f 

m, 2*59* =107 62 

?1, t =415 

.*. «8t*rm=4i-5° ca. (at?) 


*tt?^ « WW ( Thermal Capacity and Water 
Equivalent ) : CFfa'Q TO mt*t tUPf* *m 3 tC* ^t? < 5 t% ?t?** 
1CH I feift fcq*5l ^WH VW CFt*# ^ Wftft <5t*t <5t?E«l 
TO <$T*T^ Jt 3^3* *ftH^9 I ^t*? 4 !^*! a^fB C^T^T? 

a* f^at c^ca® &P3? 5 *jt*if? ^ta a^i *c? ^t?i 

^ ??|fB? <31% ?T?** 5 *Tt*lf? I 

mm?i wrfm c^m* to <s? qft m am $? amt term fcwtw? 
wtwfm* vm s ^?, *w > mst* a^fisa*! <mftta^ $?ke? 
*f?re ms *mt? ^tca? amt*R ?? i ^?t*s $ to «t% «rtw* 
( Thermal Capacity ) H *t ?1 *f?t* S 

H=ms^Jtmf?l 



Cltl* ^ S 53 m aftt S5t*f s tfcl. 

^\51 f^5?t ^f%C^5 ms '$tC 9 13 <sm\^ 3$ I 'Ifa'tt 

ms <Ut^ 1®! ^i^Ccl ssferfa ^St'Q 1° C*l. tfk ms ^11?^ ^1*1 

«rfcn l m 'SFl *lf*^$ ms 5Tf5i l°i 

«lf% f&ift chests ('Wi i® 

^1 <rfs^ ^t 9 ! ciftsl 5}?rfa[ i M'fttn 

m 5ft5f W5* *tfw6 ms tft*! <sC«?f 1*1 ittsi'Q 

*ftsul I ms vStrsf I5jci^ TOffa 1W lt»I i sspsira 

C^t«T« l^Rl i£& f®<Sl C®lf*i>C'5KS ^^5l ffara wg 

it*i *r5«rtfi ®7 ot^3 i£& Mt c^ff^cars 

^1 *Tt?I &($ *tf%*ft«i ^STC^F ^1^*®?*!^ 

( Water Equivalent) 1 C ®1 l 

'srtc^tB^i 'srapntu m ^rt^ <©* ^ s 'stnftftS 

c^t^'S ^w 5 ?- w ^t?n «f^t*f ^%5i: 

w — ms GTfl 

1^5^ C^t^'Q ^ *ftW^ * 15|*CTl »TMHft *Rft »W 

^51 ,> «'srtc’ff^^F ^tc^ra ^Kwic^ i 

fafes i sftoi^ «ff'5 9 fc«p ftfts ’tfirett <sn wsm 
vfl^ ^T|9if?i (?1 B. Th. u.) l fi* i»pra 

, «OT 1 « 1 , ( ^1 *ft^Q ) I 

^rf^*l i. «ct(B *rfcara '®? so an* i 'jw? ^tc*tfoi 

^t*t 01 ^ci, ^ *ilaif&u <31% <03** 'e ism is ? 

Sl% «ft an = ms Ut^lf?)=50 x 01 ufafa=5 ITflft 
■v<) <& 151*151 = ms = 50 x 0’1 5Jtsf = 5 attli 

2- 4 ifB c^rf^tK ^C5i? 151*151 2‘3 ^ i 25® c*l. 

45° c*l. $^5f l'® iJtlft ^t 9 ! llfat! ? 

151*151 = 2‘3 >51151; /. ^^^ = 2-3 ^jtifii 

'Sisft^ 1° c*T- ®^^?1 ifws 2‘3 ^pjt^rfl ^t 9 ! ItC’t I 
.*. (45 - 25)° c*|. 2‘3 x 20 ^Jt 5 lfa 

5ii 46 wrafir ^tn itf5tci i 

^Wt^?*l 3. 4if& ’Ttcai^ I5i*i5i 5 5tf3f ^ 25 an* 

I?! ^rtc^ i 9 fta[*i? ^ i5(^r 10° c*i. iffk® ^ '3t*t itPtw ? 
’ntiftfi^hi i*Rra twi nfti^ ii*K5{? *i5inf^srf*i 

«?9i «i«ti qtfcs i 

^tii^ *1131+25 5it5i i5i=5 5ii5{ i5i +25 5rm n 

= 30 51151 151 1 

^it* f^c<i ^icn? *tf?5(t«i =30xio ?nt5if^=300 wfaf* 



Wtfwt 

s # arWtfWu niWta 

fiPWStCT fsrffe 'SWa *ftaj ( >» 5 K 
fRaf c) i #ta jfwj cq *ni< 
*i«fi ?a wtetc* ^tfen ft»tt#ta 
*? 9 i sstuta 'Stca «t^5 4 atf> fta*^ 
( Stirrer ) S ntC* I #rtra(* W 
faj%* ^3*5ta '*«(# 5 # 

ST'S^I W I ^tffta *W5 

n«ft«fc* 'San #$ #a I 

fasftfB S3<?! Tl 5ffo #5 *!t« I 
'v5l‘ t t ^^-•SlWtCH? na ftfapS a *8 
^f5 ntaTa 6 ! ^wa ^rtw i ntitftfifeta 
ntai ^'Sl sir^l sa I #K*t 
faf%S anfafafa^a Wta ajt*lfafa- 
ifcaa ^^ST aja?ta CT’fl ata I ^Jl^fafsf&ta at?TC'$ Ca^fi 'Sin 

atfta #ii sri m # w stfiffiw t* *ma 'srtaai fwi fetfw 
»wf5 a^ nt3i J-^ fe'Sa ?N 1 at# ntta I 

^T®if3f*ri>t£3? 's?*^ fii<V % c*tt« arfrftftfta ajasta 
afexs # 9 i #ta ®?nna «m «rr*T« <am*m ntca i 
Sntca arrcfafo&rca* ^nna ft<a aai ata: 

(l) ajtsrfafafetafS ^rrcsrf®* aws «npi «sr asai #1 | 
(2) -sms #Ta 'sna^fsata #«ta 'SRf^S f%g ( 'SfC# 'STM'S? } 

«pt 9 i# «rtata wr a*ai # i waa aiaata #$ s^a 
wi #a i (3) ^f5 nrtfTfafrta ^ Sftna acaj ^ai# atfaai # 
#<® ®tna sttafea* <§a*$ta nti 91-e^ # i (4) 4 *r ^af?5 a^anca 
f^f naa m #1 'st?t? fcwi's nt^Tfafra ntai cfrfaai n^ai # i 
(5) ■stana ^ ffata #c$ naa ®?n aka aka arfafafafettaa aw irMt 
# 'srtcnt^^ ata. atsi # i ^ trfai m ^faai attftfafeta 
#s» fasfc«fa #' 3 ta nTJ 9 f «?1 # i ( 6 ) 'stcn^l ^Ffani ftfars 
^ itsi #>r ^it9ifirf#?ifl» *W{ ^1 #i i # 

^'fta «’jcta fi^hi 'Q^wu njn«(t4 #a ^ i 

^•fsri; nm T5i 

co 5jm = ^It9|f?lfsi^tr3^ %<a ^91>PT 

m x '5jt^=#^ it«l sfcsja ^a 

w a « na^ „ w 

ti° C =M^1 ^C9[il 

1 2° C =M?ST B 

f c ssftaft'fll 
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:*a ffes: wfafafsr&tii 







•« ?ffte ^w=sfe*wsi ^t?i 

«t*t I fcl « %5*I m *t<n 9ff^5 V5l*f=s( *Jt*|f*fifc|nnr 

WR + %55! <53 ) X ^Wl ^f% 


= ( Oi + rrii )( t—t x ) ^Tt®rf% 
^ $S*3**1 *t?1 ^f^F® ^t 9 f = ^?l <5? X gt^f 

— m<x ( t% — t ) ^Tfsif^j 
( co + mi ) ( t-ti ) = m 2 (t 2 -t) 

W.<2 ( t<i ~ t) 

f~tl 

_m t {ji -t ) _ 

t~t i 


• • 


Tl, 


*1, 


CO + 772! 


CO 


777/1 


'5t»J fa** **«f% Sffal I 

«-4* nu **i *t^« *ttt* i 


&ft$*«l 1 S vfl*f& 30° c*. 30 3tsj ^ 

^1* W 65* C'f. 15 5ft* SR Utf%5l cw«st* fvfass 

TO* 40* CT. ^ ? 

'XftttTf m t = 30 v 2 Jtsr t J = 30° c*- 

tw 2 = 15 5ff* /j = 65 (;jt. 


2=40° c*. 

^*ft $HC** ^ -StCStC’t ; 
fa<* «f*PR» a>»2?i^«_lJ)_ Wl 

_ (15 (65 - 40) on) 
' ' “40-30 



= {»;»-*} ^=75 am 

<4$ 4t*lt^5 *rfaf*f* 1 >tt** TOR *f*Sl <®T?1 
*Tfaf*fa>t£** qt 1 ®* frftTR *1 S5t*t* RtWfTO '$t*f'S **1 *t* t 

*t*«l ’JFjfaftfaJ'fc** ^»* w sfR 4** s»t*ft* RtPlfa* W 

**** w = ms. 


^$*fs s=- 

m 


W w m* 

$*t** sir **i m *Tt*f?if*frtc** «* =75 «stt* 


• • 


s = w =— 
m 75 


01 


* 35 *ffa* <*Wt^ta apffc; tow fafai* ^ «nrt 

^ to c* ^t*f *^ *£*, *jt*f*f*T>t* « '$t?t* *W ^5 





@S1 Cl* fa *T«J< 'S^ TO I <2ff*5*fre ^5t5l ^ 

31 I ^T15|f?f515tC?? ifs'S JK®3 «l3f W3S ‘PffwtC'l 'St’t 
^ i m^r 'sims fa§ mi ®tf*i iti i m^i 

^ f%f mn fifam? mits ®tf?i iti i ^'e %pi w* 
d 1*1 ^Ttl Cl* Wi! 1WJ* «lTO IHfaflftBTl && 
®T*f if®® ■■& I <4*®^ m *rs apfB«I< 1 

apffc m?c*tT«w s fjrc^ apfB i-^< swtt«R 111 m ®^*m 
59ii «rra ^isi miti 1 ^tc<p wti^i i;c>nt«3 rntr® 
mci 1 imc^ ®* efiroi mi i«it*r®i ifir® 51 ci*®if 
mBrflftBTtll ItfTOl ’IT® w i^fim sissi 31 (toi wi SsC® 
flfall*fl *R ?1 I ) 

mTt*tfo^ '8'W f*«fas Cm^T* (£f«tt€t (Regnault’s 
•method ) : 4* am^te^ tftf ®1C* faaM <111#)' ^®T1 It*?® ltd 1 

CSCTO ^rfl® fB® Ofsil ??*1 I f?Tl «R*f; B item* 
3KU wni ®JTcmJ m'j® ®ifB nfafiflBti c ®iif& f*Btl 

{Steam heater) H. f*fetlfB 5 * ClSltlflfl* ^llfB $tll mit? C5t$ 

■m PrPwfii 1 wij i-3*if& wtn hi arcn to ®w E-3«if& fw 



>>n ft®: cierfa q® »iR ft®: f*Btt 


fai &v$ irt it% m 1 srwttsra fif*TOt?f® $tm ®wra fcid* 
U c itm mi **i iti «w* %si 55 s p mf^fB mm i* *fim 
•mm mi i 



atjlslfafaf® 




wfafafaBta 'Q f^Jtcaa ataiafoa vs»fg amia mfl>"R p CT'SHl 
Vtw.l =?®at° affata >HCT fsfcta ?tt® ^tn a$tf%® ^ai ^TT^f%- 
faBttaa 5t^sr a*fac® mta ai i 

*!*fW% : ^ eim^t® ^afB a^c? m^ffe ^®fa 

^afe c^H'Q ®ata ca'fel f^at«i atm^tc® ^rftafe ®t*t atfca aal 
sra i ^ mtttf^lt® ®ai3 ^aj ^ai vw &rfcwa aw catas 
aTarafe fei *§ca an <a^s*r s«gi aicatsrc i ®aa« a^fra $?fcaa 
aw ca cafe v^f&a ^mcafe ®t*t «jtai mfea ^mi mrt«ffBa 
'attafe ®tn fa<a aal at^t® mca i 


«ff« «t«tt®?t 

1 . etma afia a<3f5 'ssa atfaal fcfrfcaa aw $srfai fwc® 
?^:a i mctffftBtafBca's ^aretca ettaa aafei fwc® ^a ex, &na 
maff® afia a^fBa *tts*$ aita i 

2. amsrfafaBttaa aw fa^ ®asr s^ai ^ma 'esR fa<a ^fac® 
^ta i ^rfafafaBtta ^0® ®ac^a ettafe ^®ta mi mtfTfaBtwr 
aferfw *ife s^ta i 

3. ®ta *ra aaa c<w attca ^af^Bta ^afB artra ^®ta $frat 
fe ^rtew. ®aa ^ta mi »ftt® i 

4. ^aa attia mfi>*fafB ^jt^fafaBtafB cifmil f^^tcaa fia? 
ate 'alfat® ^ta ^a*s f^Bttaa atea 5iaf®fB aafei a*fia a^fB 
®area aw ataatca wfe® stca i atw *ct ^j-fafafaBlafBc* 

«rafaw aattal faafa (stirrer) mal atfk® ?fca «w ®a^a artte 
^®1 a'faai ^^ta mi ^tc® ?^ta i 


^t«f«f1 % aca a s ai atas am*ifafaBtcaa ^aa =w -srta 

aaa 'sa =rw t ma 

„ „^fcafe®m =«i 

^t® ®at^a ®a -m^ .srta. 

„ „ 'mcafe ®m = s 2 art* 

^fia a^a «nafe ^®1 =/i # ca. 

®awa „ „ =/ a °ca.- 

fastcaa ^®i = t a ct. 

^®at°, ^n^fafaBta « ®ac«ia atai ^ft® ®ta 


=(wJ+w,s»)U-# a ) Wt^lfa 
vfla* a^ atai afe ®t 9 f=w»is 1 (;i -<) ^Thfa 
fe #® ®m=af«f® ®t*r 

(MJ+W 2 «2)(<-<a)=^»Sl (ti-t) 



J18 


•Wtfiftwl 


^ ^ si s 2 hrtCT^r *rwj ct »wf5s 3R otwi «rtf*t*i 
"smfBn jtr *<ri 3itra «ttc3 i 

«t*ft^t? apffc s **i*r ft'fre afl-Nfr® <ti »pr apfiN *«n 3»i 

^Httf ^ awtfll® apft i 


fef fW 1. 4*f5 *jt*if3f*ta 40 arw «P! 20° cn. ^5t3 f&\ 

$st3 toj 100 “ c»i. 22 m ** sif^i ctoth ftetcu fc*«i 

467° (7i. ^1 ^rfaftfvfttnra s?*m ^ ? 

3C3 **1 3t*, ftc<3 wrc=tt> m 

'3t^1 ^C3f, « %s5f ^ ^tn 

=(w+40) (467 - 20) *jt«if? 


43* m 3^* ^f«Fs5 ^5t*f=22(100 - 467) 

f*s ^tn=3f®r^ v®r*t 

.'. {w +40) (467 - 20)=22 (100 - 467) 
31, (w +40)267 = 22 x 533 




267ic+1068=11726 

267 to =1172-6-1068= 1046 



.’. f=TC<^l wro = 3'92 <3dt«r l 


2. 98° <71. v£j-<^ 10 '©sftf'ifc 4 * $*31 

v£|*f& *J1»fafsr&TH 30° C»l. $3*5t3 40 313 sstffa C®C»I3 W 
C*f»Hl C?«313 <53(713 ®3Ks1 367° <71- ?551 I 3FJt 9 lf3f3(>T3f&3 
3 srft 43* 3Ttf (713 'Sttt’lf** ^T*f 0-22 ^C5f, ^tffa C5C*I3 'BTtcnf^^ 
^tn 35 ? 

3C3 *31 3t*, Sstf’R C3(713 

«wnpiH3i, 

stfc^l *$* 3f#5 ^t 9 ! = 10 x‘22(98- 367) *rfaf3 

43° <6 *Jl»lf3ftl>T3 3t3l ^t*r 

=(40s+3)(367 - 30) *jt*ifa 
f**, 3 fs^ ^t 9 ! = 

3^m, 10 x -22 (98 - 367)=(40s+3)(367 - 30) 

31, 13486=268s+207 

31, 268s = 11476 

31, s =0-428 («Tfa) 







3. 200 3ft 'SSjft?! v/wfB ^5ftT3 ttere 100° ft. 

*%l 25 3ft 4^f5 Wi 10* ft. 

§Wft 100 3ft 'Stlft? sjftj PFf*TCl CT«?1 I ^5t*l1 'Q 

15?ft? fttftfa?! SI 9 ! SftftFft 01 N8 O’64 'SSft? ^Wt ^ 

fesft ? [ fU&rf 3«| ] 

sift mi m, mim ft tf? fevs)= t° ft. 

'sfti ssftt? *nm &psT3ft=(l00-/)° ft. 

<*pk 's m:m^^h={t-lO)° ft. 

^s$3Tt, sgftft ?f«r5 'St 9 ! = 200 X 1(100 -/) 

^»r=25x 1 =2'5 3ft 

.'. ^iT»if?ft^ * mi ^t*f 

= (2'5+100x ‘64)(/-10) 

3*r, 

200 x 1 (100 - /)= (2‘5+100 X -64)(/ - 10) 

*1, 2000- 20/ = 66-5/-665 

*1, - 20/ - 66 5 1 = - 2000 - 665 

sfl, -86 5/=-2665 

^ < = = 30 ' 8 (3ft) 

^ilt*, ftt<? ^Psl = 30 8° G*I. 


^Tt53*l 4. 80 3ft esjft? ^fS sftfBsrf^ <*5^ ^f5 git? ftftsft? 
fc 9 !? ft^e, ?itfa?1 ^t? 9 !? ^tft 5 ^ft?l 15° ft. ^ «It»ra ?«J ftf*ft1 
CW-€?1 $x*\ I ’ttftft ®*ftsi-Jft Sift? '6®R 400 3ft, srtfSfttCft?! ^Itftfa* 
ftt 9 ! '0365 3?; fasten? 5?? 20° ft. ^tft> git? m fa*T '( 

tfififaft ?*lfr gift ^?? ?ftft ?*lft> git? &Ps1 3t9 I ^®?ft, 

?ft? 3ftfa^ gift 5$C? I 

sift ?*?1 m, ?ft? <3T?f%* $?K5l ( ?1 git? )=f ft. 

fasten? *pi ?*ifB? ^p'si t° ft. ?tes 20° ftfec<5 4?? «pi 

* ^JftlftftiJTC?? 5^1 15° ft. 20° ft. I 
^S?ts, ?«! ?fa^s ^t 9 ! = 80 X 0365(/ - 20) 

3?*s ^mfafaSt? « ®p! ?^fa ^Sft=400(20 -15) ^mf? 

fa* ?fS[^ 'St 9 ! = 'St 9 ! 

tS'S?!*, 80 x ’0365(/ - 20) = 400(20 -15) 

*1, 2-92/ - 58-4=400 x 5=2000 

?1, 2'92/=2000+58'4=2058-4 


2058-4 

'292 


= 705 (iff?) 


.*. fae<? git? ^tnfa=705° ft. 


? 1 , 





asiWfsfsrftet awfflte® s ferftpw 4 

c*ai at^ca, ajfafsfrofo i*m^Ic« %a star* ft-is aaj aia t 
ftcaastta fwffo ata* attfffafrca'Q -39°C->a? fa5 a] 357°C-4a 
&«Vfat* caR-e ^atta^ atm msa aa i fas &?t*ac«i afa® 
•stater® atataa atasr-atctfffafrta ajasta afaait t5 a^a §a^t 
atm asa i ajtafafi'Da aaHl « aaata at^tcar &fsi fa<a 
afare *a i ^ ^fftsaa etat^fi) \an attca i 


ifiaa (Unit of heat): >iiaa ^afafa£ sftaa <4a fsafr 

afaata §a>«l ^fa ate a^atfa ^tcaa <stafsR ?a sstefta <st% 

^aa at*r i ^jtfifa (Calorie): fa. fa?. iaa. «tai^ta ^1% 

^aa i og* attif sfWif <*a faift wf%&sl® $fo a^fac®- 

tariff diaap ( British Thermal Unit ai a*Wta 

b. Th. u ): off •ri&a atwa ^ f®aft vtcmt^ 

^rf%» afitc® tstrafsrDu ^ b. Th. u. aw i 

&®a ^aca »ra: l B. Th. u. = 252 a rtofa i 

*tc*tfiF* vW °o tsjapa? 'ecaa caste's *t*ftc«fa aw f 
*tfs*rM ^®1 mfaa®^caa atg ^fs (ai af^s) & 

’Hftcafa «rtc*rfirc* «t*f aw i 

m «afaf*te caR« a^a 'atcafoa asta s (Sa^st ^fai at (Sa^tsta 
t° a>at ( ai af«r® ) ^stn H H=mst 

ata^a (Thermal Capacity): c^t^'Q asca 1° af?Rt*t 

afare «cata^a ^taca $ asa ^iata afaaa at^r i 

(Water equivalent): caR« as 1° fisift afaata (Sa^a 

ca «t*r <sr*i ata <$t?i atai aasatfa a^a« l’ fsif) nfaata fcasa 
aai ata ca$ wa ^ asa ®pnaa aca i 

caR« as a «a m ma ^a* sttafaa ^ta .s ^ca <$tate 
ataaa =ms ajtafa, ‘aa' ssaaa =ms 5tta i 


*m«f 

cat?i 

^tai 

fmsa 

atrta 


^lUaR’^ oTi’ra' \5if%^j 


artc^tfaFa w 

113 

0-095 

0092 

0'22 


artc’lf^a 

aa 1*0 

cat?a (Alcohol) 0'58 

ataa 0-033 

ajtatfaR (saa) o-53 






ill 


«t*r 

% 



*fl*n 

0‘3 


0'43 


0056 




017 




[ m qtfaw cwfV?r) i- 

&5C* nt*13 fast?! ^ 

5f*0 I ] 

1. What is a Thermal Unit ? Define Calorie and 
B . Th. U* Find the conversion formula between them. 

2 . #010 many calories of heat will be required to heat 2 s 
kilograms water from 0°C to 50 C ? 

3. 2 litres of water being placed on a Bunsen Lamp y its 
temperature rises from 30° C to its boiling point in 7 minutes * 
How many calories of heat are entering into water from the 
burner every minute ? 

4. What is specific heat ? Has it any unit ? What do 
you mean by the statement , ‘specific heat of copper is O' V ? 

5. Specific heat of copper is O'1. How many calories of 
heat will be required to raise a ball of copper of mass 50 gm. 
from 31 fC to 100°C ? How much heat will be required to 
raise a lump of copper of mass 2 pounds from the melting 
point of ice to the boiling point of water ? 

6 . A body of mass 50 gm. loses 100 calories of heat in 
cooling down from 70°C to 50°C. What is the specific heat of 
the material of the body ? 

7. Define Thermal Capacity and Water Equivalent~ 
Mention the similarities and differences between them. 
Thermal Capacity of a body is 10 calories ; ivhat is its water 
equivalent ? Water equivalent of another body is 2 pounds . 
What is its Thermal Capacity ? 

8 . Describe the method of determining the water equiva¬ 
lent of a calorimeter. A calorimeter contained 42'5 gm. •of 
water at 30°C. 30 gm. of water at 80°C was poured into it 
when the final temperature of the mixture was 50° C. What 





yi\r. 

* 

must be the water equivalent'of the calorimeter ? If its fnass 

# 

was 25 gm., what was the specific heat of its material ? 

9. A metal pot was at the room temperature of 22'5” C. 
100 gm. of water at 100 C being poured into it, its tempera¬ 
ture rose to 97'5”C. What were the ivater equivalent and 
thermal capacity of the pot ? • How much heat will be required 
to raise its temperature by 50 C ? If its mass was 30 gm., 
what was the specific heat of Us.material ? 

10. Describe the method of mixture for determining the 
specific heat of salt. 10 gm. of .common salt at 91” C having 
been immersed in 125 gm. of oil of turpentine ( Sp.ht.0'43 ) 
at J3”C, the temperature of the mixture is 16” C ; supposing 
no loss or gain of heat from without, find the specific heat of 
common salt. [ 'sr|^. < 4 ^^ 1938 ] 

11. Supposing you were given a thermometer reading' 

only from 50”C to 100 C and some water, of which the tern- 

< 

perature was below 20° C. Describe an experiment showing how . 
without using another thermometer , you could determine 

s 

roughly the temperature of the water . [ 1953 ] 

12. A copper ball weighing 200 gm. is placed in a furnace 
for a fairly long time and then removed from the furnace 
and dropped into 150 gm. of water at 20 C. If the temperature 
of the water rises to 87 m 33 C % find the temperature of the, 
furnace y giveii the sp. ht • of copper = 0 1 . 

II tos* II 

2. 100,000 spifsifa, 3. 20000 5, 350 ?Fjfafa, 

36 B. Th. U. 0. 01. 7. 10 m, 2 B. Th. U. 8. 25 
•spw, 0-1. 9. 3-33 aaro, 3‘33 *pjt»if* 167 <nf5)fa. O il. 10. 
0 215. 12. 592'5”C(m)\ 



v rf|r<3'^eT 

[ Change of State ] 

( ) 

nwlt<?t f^fB ^r^i ; nffo, ^< 1=1 « ntqfto •nn^fa i 

^5T 'Wl *01^ m ^Tt3 «Tifat® ‘PfTC^T I 

^fft^ e t’?^ p f ^*11 *!l?l *1^t=5fS '®R^R ?R*F, 'SR^TC ®»*T 4Ts 

*f p fa—^ f®n tt 'SRTft®! «(TW I C^tW'S i£)<F 

sfccs ^ ^ 

'SR’StSa I 

>a^fB fpqRlfB? C^fa« (porcelain basin) (Rfa nl?I1 'stfUtiR 

fcn* ^fac^r sicsnt (Rffi ’ifac® nt* i whsr n%t<S 

^fal m 3rm^k sj^T'e (M\ qi^ro nt« i ^Ftus ^atn nttsi c*rro, 

=^^1 Tl 'SR^I ?^t® ®<!5T l’ft^fl'5 ^*T I 

^sPFfa ^ aft *yf9l^ (melting) I 'BIRR ^ Ss?R 

ctr nt il^l ?i«m?i tffal fcr fc?l nfci '®mR 

frfasi nt^t 5 * i t5t« «r«'®ir -£R1?i ^^ 1 ^ -sifani urat 

^R 3R f*t^t®^ ( Solidification ) ^1 I 3I5R >e 

f“t#»^t^ ajfaRlI nt^T® ’fit?! I 

va^fB C^Bftt® faf ^ *\$y\ $ *ffit* W 9 ! ^ *PPI 

^fBc® ^r® *t* i ^rr c^rtsri ®RnR ^ ?nfari fam 

§y qtai ^tt'-'i i’it^f?i^ ftfnsi nn t «at ^ 

etfaRtfC® nWT«f ^$?5f ^^1 '*R’?H *lf?Mf®® ^ I ^fPR 

^1 W nt 8 *^ (vaporisation) I 'sfRR ^ ^t*R R^f*R 
JR ?^C® C\ nW Tlf?<! C*NtGl ^ifa $1>l! ^1 f 9 I?5t3R! 

vrfsn sf%5T «!t^t?I ^Tfra ^1^ *ft'5 ? l W.^\ 9 !f?! c f?5 ^°s ^fsTfa 

’ll ^tf^rl c^tfel c^tBl ^ ^st^l 9 if®t^ i ^ atfaprto ^ w*\ 
nf%«r?® ^i^tn *iwt*f 

^1 (Condensation or Liquefaction) I ^5?(t* 

« '®^^5^C^'Q 9 f?!’^R?! ft’tfha tfffaprl ^C 5 ® nit?! I 

9f5*R 

[ Melting and Solidification ] 

*td* ^i^?!t«i n»ii ^?ntf, ^wt?p &bw fwtn fe^i a^n 

^nt^f^s ^ i f^i ^^tn %n ®^i^ *rrt i 





C353« 3«rfc«f3 ^^1 3^3 <53^1 c^^l ^C3 3f53l 3R ^3 i 

531 3fal 31 c3T3 C3 333 ^i <51331 s?Tft i <3t3l3 =rtf%c^F*i c<$5 

sfo *tC5 <535 3tt3? f<F<$ ^l^tR ^1331 3uR *^3l 3t3 I %5St3t3 
CtfC*r 31 ^66 33^3 ^513 313133 '535ft$ 5f5 «fftn 3^3 ^01 r <!tre I 
5^3ft cw-31 m<3 <3351 S*i3 &p H3 ^33 i *$3 

<33Tl ?$U5 S533 <33^13 nfftc<% $3*51 313133^5 c^l I «Tt3l3 
CT^’f ^533 <333*1 3Tl% <33^13 € $3*®1 5l3l3*f35 CTfll I 

5p3 C313 3$?i a\ 59tof3 *3i 331 ^3tcw > *ifto* R13 

=*f3C3 333 C31C33 3C3T 43*f5 «ltc^ff^fetc<rsl 31*1? ^31^31 3lftt3 
C531 3lt« 3<®5 ie 1 C313 3i3E3E5 33$ CTtesra $Wl <3lCS I 

33$ C3l3 3f3si ts\*m 33 e $13 «Rst3 3^31 C3C3 '=R , ff C31C33 
$wl <3l3« 3lf$:$ 3ifac3 i C313 3^31 3^»3l3^ 33133 *3131^31 
CW 33$ C3tC33 $3*51 5*31 43^ 3lf%C3 I 

43$ f333C3 ( beaker ) 4^333 333 s 31%3 333 s ?1C3 ‘srf»1C^5 

i 335 5 -33| 3WJ 4*fS «ntfifti>i3 ^31*31 $?i3 $3*51 

333 3^3C3 C531 3t^C3 3'a’ s F e 1 333* 3f3C$C5 <3'$3 se l 333 ! -33l S?C33 
$33"3l 0° C3. <3tt^ I 33$ 333* 5f33l 31 31«31 3^3 ^ 5C33 $3*51 
o r. 3tf%c3 i 

^31 31 <33J 3l<$> 31 4^313 f^f^S 3?[<C* $313 5131 33lt3t3 33C5 
$31^ sl^trsj^t? 3131 $3*51 3lf3£3 C531 31$C3 «t$J3* c^-eat 45- 
45$ ftfli $3*513 3W1<$3 i\m -2fi^3l I ^ 

’Ifft^ MSH n^Vfl ftfvfi ^3^513 «ftc^ I ^ ^»^tC?F 

( Melting point) I 

3 ewe *ftfN' C3 ^3‘5t3 %V, ^ 

'WC'fa ^5! (?$ ^P3t3 ^1 I 

^«tC^ ( Freezing point) Tl I 

^»n ^t^’TT, C*ma *WtC<S <t*HT» « ( <fl I 

*IW: (?* C^'S *tWt<^ 

^iT5 ^^5? «RThl ^5t5tC^ ^ 

*frfc«f3 51 55fe*Tt?? l 

[5*5 55tc<3 ftffl 555t^ 5Tft I C555 C^5tf5^ 5k55 

( crystalline structure ) 5«ftC<3^ fafwl 555t^ «Tff%C^5 R«T1 

3T3 I *t&, C5t^1 <2J^ ^e3*f5 5tft<C5 ^5 ^^13 535 5f3C5 
^31 ap^n ^f5W ^C3 3635 ^3^t3 5f33f%^ &U5 

5tt5 <53° ^?tC<f3 3tf%C^ 5tC5 I '3t353 v35 333 33t«lfi>' 

3**|< ^33 ^3Tl «tt5 ?3 I ^tCW3 ^f®33 '53^1 5"^f ^35t‘ 







\ 






K1 


HQ 


*rc«fi ^T5l<f ?R*ffa csRI *rR I <£& atfarclc* #tffa 

( Vitreous fusion ) ^R! | 

■sRWfr? fr«fa l faa ft-fa? 4$fi> ficftsff ^ : 

fr«fc (c^fr® 

(2t«tf^t ) l #tC5<I <SR 

'Sftsfr ^3*1 SJtWfa ^31 ^f%1 v*wfB 

^rtc^tf^^tc???! *ft^'Q ^ 9rw*tw 
<n«ri ^®i i ^R^fs^R %sft 

?^a i ^’R ^ cfelfB^fB 3R*pT 
4^fB f<3*ta ^<n^rl fra *fta ^la fc*t*f 
cwssi sitpR i ffctRR^RI am R%1 
^$R ^^51 *tfa[ *RR ?R1 ^Ttf^tST I 

im orrttffPnjfa* fttffpps ^RR ^fr *rfra 

3)tW?R RRR ^R^ 

^Pr i car’ll *rs'»H ^RiRfa ^tPic^c^ 

'S'&w ’itR'rfsi^T? mt ftitfPba 'srr Pr 
■® rtc5 i grmsfk ’iPral nt^Rr *R 

^rr 3!t*R%:ra ^51 Rtf^c^® nifra i 

(R ^«TS sm frs Hlfrtfl 3TWRP Rfac^fr®! 

^nr RiBRfB ^i*rr «ri Rtfcre nta i vtwita* 

$WI •SIS !m &c* 10 = <R. 'siRftW Tl^t*! 'Stt’R ^fi» *R1$*1 
•s&re ?tc? i Prtrs am ^Tn jtc®r srRmqta «fta %3®i 
qffrrc uw* ^ pi frsRsfS nfej fta itffrsl fsiftB (R *jr 
frftB ) KTrIPBR afal fatffPt^ ^5R *!fi frpTCI 5$R I 
JRRRR HRH^CJR ^f^Ps^R 'S* 5 ?ta »«“ TC*«I ^sg *t*M»fa S(1 

^ ^wi ’RR infra i ^R*R ,s rRR ?R 
•*ft^C'® iftfrw I 


fe? : cswfes ■st-n^t 


Iffhs *tti^tfsivl ( Table ) && ^ 

c^tfB ^ ^fB csiiifwi ^t^l *rta i tsmfB is^t 

ffes^! ABCD (R«fR I BC 'SR-t ^:ef?| Jffr'S 

JWRRt»i i R<t<. ^"*f am m Rtft<f6<i (^una «t*w^la?r) 

-§^1 ^sfcnwi vfl^fB vstita frR fr 5 ! i (^1 ) 

>rwi ^>rfa '“ttc^Tsi *nrtrt?i it®RR ^i i 

csiKfscat bc ^Ranr >iwnMi BtPri ^Ria ^$i ^ 

5jt^S ^TR ^ 78° c*!. WtW C5*t ^fr»! I ^«ftl> *i?tc<?f 

^ 78° C5itocv5 *t*(1* fr?f fr®! I 78° 

itnii^la^ mi* \ 







“sMuto? ^(i *PrNffa ^wi ’Tfre i 
^1 C^I«tf535 ^C^5 ""ffc GWt^ *Tfa I CWfpiB 'JttfoTfa *Tt«[^5l I 
^^1 •ttfotf'WI ’l a TCt* 4tt3 J j|$^ ; ®ft 5 * f'tf’S 

^it^C'E *itn i 



ssjr fgaj: c^frai hsrit ftfs 

^aptf* (Tl f|s)t5 ) sjpsj^ hf*t^T faf®9 

*f¥ti<* (*1 fi^t¥) ftfea i fsira *nrtofa mwn 

vflspfB stflroi orsvi *fer i 


«i5rsnw?i 'vsrftfrasi 


*m«f 

H»|»!t* ( Tl fWrt ) 

*l»Rtw (*1 ftitf) 


°C* 


°cn. 

wi 

0° 

*t5 

1100° 


78° 

(TTW 

1063 c 


327° 

W1 

960° 

*ftw 

-39° 

trtffcw 

1770° 

<3tt1 

1083° 


660° 

Cartel 

1527° 



*smi^F? fc*t* FtE*fa fanrl s 



ftffifc «t*rrt ^f*rai few i ^<k ^twi qflfti s&rtfe 
*|»Rt* CTt^'8 ftf* WlVlfe *lfiWfes W =fl I WW *IWt* 
fiw* $*B! »iW* f^t toi i *t«RtPra fefo 5tc*m tam ^prtCT w* 




ma^i nf??tfa 


- 5ba 


aattfre ^ ^st’t 1 m at? i mmfa a?t«f •art^ atma? 

’mea? aa? msa aatf?<$ ?y, caaa atfaem a*\ i *tr!t<6i 
fea? ?fla mam Fta am m?rn &it Ftca asica? nw -sffe^a 
mam ?? i =^t^*i Fta awtc<? mta^aem mature etc? fa® 
mtassa ^fa? ^ata an atfam mt -am aafa afare arc? *11 mat* 
Fta areata afaea «tm aatc«fa aaat? ^fa at? i ma® aea atfac^s 
^$ca ^ amt? ^fa? afarn a? atat® i 

mtata fait? amtc?? apfasfa mfra mm mam ?;ai®fa® 
?^at? W? fe?tef? mt?m 5t? at? I fef?t^?«l— ?m, cartel I mt*a 
aate<? mfta mam &ta <mta afarm Ftca? mi a?r«ifBa 

affFS ^C-5 FtC? ; mmi? ^t? ‘muw m$^m mam ??fe ?[? I 

m?t‘ Fta ae?teaa mi mt mD? aatea? amal? sta at? i ma® -at 
afaaica? afaaft« t? atat® i fematarna, aaem? fen? masma 
Ftea? aafa Ft 9 ! ^fai ?faem a»at? at® 0-075° ca. fta at? l 

ai»*pfl® aa^-aPtlM mftapl (Bottomlcy’s Experiment of ice¬ 
cutting ): ®t affatft ^te® Ftca? ?t?i ’mat? stca? fem?«t cwata 
attc® ate? i ®<pfe a® aac? 5 ? w\m (block) mtai fern an® stft 

tea? feaa atai stm i a* ®tc?a sfe ate® ^tft '®tft «r 
tffaal ®taft aaca 5 ? Ft-sc®a feaa mi *t® arnica stft ®®r fac® 
^rfmai ate® i »lft 'e^a ^tfBa a® 

®taf& mtcaa ft® ate? a?H m^ca a? 
ca% Ft 9 ! areata. ®faea i ®t mam 
arfa?i facm (Tf?rt m ®tfBm 
3R-r atfei at^c'ie^. c^ 

mvt cm ®ftn m atfani^c^c^, 

<nt m'*f ac^i c^t^st^ mte$ i 
■il^K 9 ! ®t?P *4tfNl’ 

atfa?1 c’tm'e *ba al 1 

^ mt^r® o° ca. «ttc* 

^\ ^3^5tC^5^ ’tfsral m I i fras : T3^-Tt51 *tfw 

f®i ^setpit ^ 9 t?i 3np mfs fi® 
ateF f%rt®r Ft 9 ! acmr ^ ®tca^ ’mat? o°^ 
<7i^eair5?r a)cF attain m 1 ®®Tt* ^ ?te^ ’matc?a few' 
atm fe*i af^iai at?, ^a° cs% ®%1 mfe a^cF atfaal 

at? 1 ae? ae?t feac?? ®c?a %rtc? atm mtm ®fa?l a>fea 
^?i at? 1 ffe® mfe mt? ate? ®e?? w® 1^ ^avea^ Fta 
atom ae? 4?^ femaf'® ’tmt^ai ^te attarai at? 1 m<^K mfe 
®e?? a? m ??® ’mt^ai ate sfaai at?, m* fern? ®e?? ?m 





artffaarl 


^8 

?^n ^at? Sjfifal at^C$ aft 5 ? I ^ftaa ^C5 aa*F Mfaata 
^9 er.ats^a *tU ssta 'aftfaa^tra ^tcaa ^*ttaa aavaai s?a 
.St?*! a?Ca I fcofttU 9 <®H f ffeal 'atata Sjfral ata I 
4$ ^tn ^Stcaa fesa %l *tfwfc\5 *a I ^Stff aptfaatfl ^>T*lt?f 
^5tn> aaHtfB ^ $a, aia< catata <3 tea alca afca ^a, ^afaatfi 
■^51 a^ill aaWtfB C*TCt!Rl ata si i 

’JaS-f*l#®aa ( Regclation ) l aasitTC? fwB <aaf^5 ca 5 ^ 

■ifa awttfcas 5ft ejeatta aattai ^ata stags' afaai ^fBa 'aaTta 
^HR aata .afeatre *tas-f*t^tsaa ata I *)JJ ^f^r® aBa% 
aafata 0° create® 'aafs's aa^cap ^tcaa 5tca aafa ?ta i fas ^sta 
^C5 =rtfs»?(l at^aia na^ ^ata sia a^ta aaca 5 afa't® ^a, 
■ap®at° t?1 a^-faa'teacaa ^afB ^ar^a*i i ^ stfaRta ^aia-s auafB 
^al^acaa faaa ^atca ^taa a*al i 

^ as aaa* ?tr® a^al na^caa af^s a°aa a^faal cwtea m fwai 
Stfisal faca ]j*al ^fB ^asfB a$ ^ata *tfa®f>5 sa i aarea a^s ^fB 
ca ista aa^aare *a4 a^faat^ ca^atea ^taa eta a®ta ^«a aesaB' 
^caa araiai areal asa afaai ata i f¥s ^rata sta^ a^faai fwc^ 
^ «fsi ^-faafaacaa ^ stfaal ata ^ <^fB aas a^aa ^$ai ^iafB 
a^s at-s afare ?a i ^ amtflret awua 5 ^a* can-aa ^atfa 
a*ai sa i 

♦tNta**: ilaaacaa file* c*ffa«atatal areta awaaa* faarc 
a*ca i ^aa« aaata ^afB atarsa ^aata acaj a^al ^l^f®a atai 
aai ^a i ^iaaa ^ aaa^<a acar •aafB atf^a ^asn^ <acaa aai^ai 
at^a ^aaifBa f®^ca aaa^f^i faai ata laart ataa^ aat 
^a i aaaf<^f% c<5*n arfaai atf^a a'aa ?^ai ata i 
aacaa |aat«t% *nr*tnia af^s ca ^ca a°^a atca ^aa mca ca^ 
vscaa v«iafB ar«ai ^a ■afsiai ata, fa^ ata^ ^ata ac®f aesp^ > 
aaa-aai ^tata wfaai ata ai S^ta ^:-f»t^t«aa ^a i <®T?ra 
'aca ^aai aaasfa aa*acaa af^^$ a°aa ?tal ^afB a® c^ata 
afaa^s ^a i 

csfl-a*! (Snow-ball): ^aata caca aaa ^ata ac^ w cai- 

aa ^atfa aai fawa ^asfB faa caai i ^ara t5 c?t^ c^tB aaca'a 
Jfaai ^i?l 'ata i ^ata ^faai a$ai ?ic^a 5ta 

fWi itfwi fata^ ^ftal c^sai ttfaal ata i ^taaa $ cs^tfB ^aicaa 
§aa ^4i fea ^^ra atca am , ata'e 5 ^ataai*n a*aa ^<5 atca 
aia* am aafBa *rt*ta a^s atca^ i t?t« ^ai-fa^^wa 
^?n?aa i 





ib■« 


cTlcT \5t*T 
[ Latent heat ] 

mhrai *rmt?*l mftarsl sift ssta ettflia *mtpfa 

$3*51 *tm I fa* a^mfaRm WH 'St 9 ! TOW ’W'Q *t?M* 
rfk *tm 5?i i <w< m?Tm afi^r afetfram 

s^j «mt< ^ 'st 9 ! cam*! to i f¥§ > c*ttfas 'stca* ami *irtpfer 
^ Sll I v£|^aTO Catfts ^t 9 !^ 'SW 

( Latent heat of Fusion ) I 

*RS5l l ^tuS TO^St* •ffirctf’OTf afSO i*w<$ 
<SC3?T (T^t^S *tlft«f C^R« *H *li>f|?l1 

< Wt* wiw to *tfa*l) c^ <®M c*tN«i to 

Jf »t*ftC«f<r atSf^t? ( Latent Heat of Fusion ) ata I 

^rt?a«twt aefl *rt$re *ftc?, ?amm a^mhi ^i 9 ! afs am-a 

80 ^ji®rf% ai 80 anmifa/am i ^ ffcat (mf^care «rtft$i 

«if% arm to sfc^ nfro ^ 80 ^jmf? crw to i 

a$*c*f« smT*! ^ai m : 

0° G*h Wtw 1 W 3^+80 Wfafa W 

= 0° <?!. WtW 1 <5tfa W»T I 

a9Rt* ft^CTO C^mf&ar ««!t^}F5 C'f’TI fatuity STO 

■rcrnr afi^wa aro *mt<f ^ra to, fa* *t*i »rc*« a»mtre 
{ai ftqm) Hi atre i *ifH ma*i j&cs 

aatim to afs am awttf ^ ^ta crmi to skw 
jjto'Q af% am ^ a*t4 ft* ^atft sia to i m«frn ^ 
am *%i 11 7 ? ?tam ^ 80 *Tfafi ^t*t *fiw i 

sfa *5tc*fa iflw: stra nan aa% 

afa ^ ft. fir. «t«rr%s *3mfa/am i $?rc* ‘*jt®ifi 
«ifa am-^i’ af^c>5 i f^t. a«rmtc^ B Th. u./at^'O 
?1 B. Th. U. <afo nt^C'S I 

^rni*! l. a«i^ ^ 'sn 80 ^jmfi/am i 

4ft. K 4>1. ^ V 

1 nt^'Q-453-6 am 1 B. Th. U.=252 

gjstsmtc? 

l am a»n^5 «cttsr 8o ^jt«ift 

.*. 453 6 am (Tl 1 *lt^«) ., „ 80 X 453‘6 „ 

^ 80x453^ B Tb> a ?1 144 B Th u 
zo& 

?T^ts ftc4? ^M= 144 B. Th; U./*ftfc« I 



it-* 

^Wt53«i 2. ifsrat* W 80 l 2-5 

faCTtertsf wk* ■narrtc® ^s *it*ift «tc*Rf «rc*t«rc ? 

2 5 f%:aitiJt s (=2500 ajt*t 

i srtt w ^ «rcqfara 80 *rt*ift ®t*t 
.*. 2500 „ „ „ „ 80x2500 „ „ 

200000 ^jt»rfir 

^rtea*l 3. ^*r ®t*f 144 b. Th. u./’tt^ > 

5 ^ B. Th. u. ®t*f sfifare ? 

1 9 ft&S 3RN 5 sitC’f 144 B. Th. U. *1*f 

.*. 5 „ „ „ „ 144 x 5 B. Th. U. „ 

?1, 720 B. Th. U. 

fcfFfc«l 4 . 0° <p\. 30 m *RPTC* 25" Q\. 

*fc»i nfirt^ c*rri» *Fjt*if* ^t 9 ! srfPtR ? 

0’ c*\. sttfrsl ■nfarat* ®?3> 30 aiffi 30 x 80 

^1 2400 sst 9 ! <s$*l l 
443 0° CT. 30 affo ^ ^ I ^1 25° G\. ^sfil 
30 X 25 Tl 750 sst 9 ! 3^1 *f*C* I 
.*. CTti* ®t*f = (2400+750) ?FjT*lf3 

3150 

^t*T f®T«T3 

csj«r*r i awtflte® ^r»i^hr ^ *i»r *hi 9 rtR» 
(i) 4^f& w &rf* too fan 

««r ?r i 

(2) ^ «5fOT fte 9 ^ &®1*f 

fcq*®i fcq*®i 

5° <p\. *rw«r ^fa ¥si r i 

(3) 4®fS sltrftftfcfa ^ »oi 

jf Tfti fop ®c«ra «rwf*rc 

nti ** i (4) 

$**1 33¥ »fal Sffifc ifiri 

•5ftR ^Tf 5t?i1 3?5T ^fipl »ft*1 ^?FR 

^3Rtf5 *w C^fsnn *w 

aitf fiat* toi ®5i sitf^n ?t«n 
owi 4lrftft^toni 
?wi ^ i [ wp 

^ fiaM» i 



fSaj: 3<Kva ^Pwh? W* 





5b* 


’Sft?? Sffa *CTTt «ttC?F I ?t*1 

Ffffai M^\ ®c«t ?rfti ^ i ] (5) uro w itfanri cmw 

<?[ ^p*i *nm ^ ^w# *rti »i«n (6) m ^wr 

«PW? ^jt»if?faBt? «*r wi ^ i 


M*t^12 ^ ^sl ^Tt«iflftfetc«r 'S*w=m! arw 

^srf? ^iWw? \5ft =si 

ijfls ®t^? 'S®R = m 2 ait 5 ! 

„ ??£*?? ,, = M „ 

to*? ira^to %i stn =l ^T^f^/iUT 5 ! 

SfOT? tflNf^F ^PSl ti n C <£& ?3* Iff§T*t? «t? f^astc 6 !^ ^51 

^2°C ; Stfl ^E*f, !8f5l « *Jt*lfilftBt? ?f®(S St*f 

= {miS\-\-m2) Ui — ^ 2 ) *Jt®rfi; 

??* 0° (71. &pst?l C*?*T itf*Rt? ^3J Iffh® St*f=ML 

*mf? ??*-itsri ®r *$'* 0° <tt. t 2 ° ct. 
ffo? «r® i|fh5 «t*r 

=m (/ 9 — 0) ti m< 2 

??* **3* C^rffe ^fhe St<t=(ML + M/ 3 ) *Jt?[f? 

f*S, If ffo Si *f = ?f®T3 St*t 

.’. ML+M<s ={ntisi + m 2 ) (ti —1 9 ) 

?1, ML =(wiSi +to 3 ) [ti, - / 3 ) — M<2 



_(?niSi+m 2 ) ( t t -t 2 ) 

M 



»P5 ?|cs L\fl? HU ^1 ?t$C? I 


fofta «t*ft#t 2 sutc^i 

(Black’s Ice 
Calorimeter ) 2 ^*f'S 4 ?;. 

<J1FTO*? 5t«tf5? sjtWW 

cstB ^ *fwi 3 ^$ site*? ?** 

^5 it? 5 ! *rff ? ?*tc* to*? tt'sfB? 

^*tt? f%f*«i iflS 

I it^fB? ^’tc? ut*l > fsat: srrtc^Ti 

ffat? ®3! '5Tf? 4* <t« c^tB to*? 

<2W*t; (1) >iwfB Stsrfa ^»IW ( steam heater ) 

Jtfktu il? 5 ! ^?1 ^*1 1 »R»rt UtrftftBt? ^5 ^t? ^?3St? 
*rti «re«i 1 (2) 5 ?mf?ftBrara irtfB ^ ▼ww 








qrai ^tcsii ^Rnri gff?l sr^i ^*r c*rc fbsn ^ c$tkt'« m nl 
«ttt* i (3) wnmr ^fi> f$fer* *rattn ^ *tc6* ®wj 

CTfawl fc*tCfRI ^CT* 5T^Tf6 *ffl Ftfofl CTWl ?bl l ^ ®t*t 
at^*i *fs?i ^ fffat® srtfar* i 

C^C^jP *CT§ ?%tC5 ^®?1° jpre *3^ ’Tf^Rfa Util'S *TBt^1 

i * 1 ®^ «?c*ra ^p®i o c>ifi>Mic®t «itf%c^ i 'S^K’t 

3®^ ^fift[« &$®i O' c*f. in ?&« ®® <s F e l 33® ’fPrw i C3*t faf’H 

'Sft’WI ®3l 5^«T q^tC® 3^fS<J ^S^t'9 o 1 (71. *«t« ftfa® 

f «*i ^ i ®m3 Ff^tfl! ^f%?i *i^n ’tt®* w nfa® 

viRFfB f’tC’tcfol ^t^tWT <9i%1 v?f*i3l 33^3 

<93R 3J«31 ^9[ | 


n*w 


5TC=T ®?1 31®, fclftW **f*® <tC^ 533 §*F51 = t C. 

'GQffi = m 


3C33 3T®3 ^ntWfW3 ^tnfo 5 ? ®t 9 t 
3fa® SfC*I3 «3R 
33E®3 3^3 ^R ®t*t 


= s 

= M 5}|Jf 
= L ^FJt»|fil/ 


smr 

^®3tt, 3*1 ®^® 3fsr® ®t*f * ms {t - O ’) 


— m&t „ 

= m l ^jt®rf% 

vCh® ®t e f =3f%® ®tn 

.". ML = rnst 

^ ^as l-4<i mif fiffa ®3i 3t$c® ntt3 I 


43* 33® > ?fCt® ®t*f 


oj&3j % ®t«t srfai 3(fac*i ^ 33 Wt 3 ^t^tc^i 

3t^3 «n®3 ^w«3 ^tc^ifa® ®t*t *wi 3i ^ c®t3'e ^ft3 
tap®T« fitfs ®3l 3t$c® 3tc3 i 


&ff53«l 5. 40’ C3. ^ 55 $R *C3|3 3«T O' 

5 33 ® c®fen cwsul &*\ i *ws *nf®val ^^t?r *1? f^eiw 

^®1 30° c 5 !. I <?c^(l ^ ®T*f ? 

iicn w\ 5f9r^!j ®t*f =l ^jt^Mfsi 

'StO TOF ’jft® ^5t*t = 5 l+5 (30 - 0) 

?1, 5L+150 VTfafl 
4Vs ^ «f»r 5*fi® = 55 (40 - 30) ^Jt»ift 

=550 

^ft® ®tn t = < 5 fg?® ^ 



^1 


ib-J t 

5l+150=550 
31, 5l= 550- 150=400 

31, l = 4 $° = 80. 

\5t^ =80 ^ii3f3/5ti3 

6- 3 5113 wftf-lS 43 f5 3sjl3f3f3iMC3 45 r (71. ^ 
37 5113 ^3 *rfc$ i fe*l3 3W 0" 03. 35l*ftn ^fr$ 4 5 JI 3 333> 
03^31 fw:*i ftisfc'ra 3 ^ ?^C 3 ? 3303*3 3 *k ssin 

= 80 i 

303 ^31 3l3S fvac'lu f30<3 *tff33 &P<5l = /'C. 

^tvl ?tc3, 30l*if3f3^t3 'Q &P 5f3 3^3* 3f* , 4 <$13 

=(37+31(45 - 1) ^rtaf~3 
= 40 (45 - 1 ) ^ifsif? 

43? 333* 3^3* S5l*f= (4 x 80+4 x {) 3H15lf3 

S5l3 = 3f%\5 S5l*f 

^<$31?, 4x 80+4/ —40 (45 -/). 

<11, 320+4/= 1800-40/ 

31, 44/ =1800-320 = 1480 

31, / = 1 ||° =33 - 6 (?|T3) 

f30<3 ^^1=33-6 03. 

SjWt53*1 7. 20 03. §3* 40 5113 ©0*13 303J 12*313 333* f3»[l?(3l3' 
3*3 fa ?^03 ?( 3303*3 3*33*13 ^3 ^13 = 80 3Hl*lf3/5tl3) I 

4hsn 5tC3t 333? 333* 3f*i3l 31^03 fa31'Sl^l ^103 f?3l3 3*%! 
CWfro*e ^03 1 333 s 0" 03. §Wt3 <3lC5 I ^9 0'o+ <1^8 3lf30?5 

*1103 43? 4S3M 3tfa3T3 3303 3fif*5 ?®1*f 3131 333 Mf*IC3 1 

20 03, %$U5 0 03. S51*t105 3Tf3313 »(C3 ©*1 3^ 3fa?5 'GW 

= 40x20 3TJt«Tf<l = 800 3*Tl*lf3 ; fa*3 12 51T3 333 3^313^ 
<siC31®;?t3 s*1*l= 12 x 80 <?JT*lf3 31 960 3Ht*lf3 I 
^?531? 3” 1 3 s f 333 s 3f®1C3 31 I 

800 3*H*lf3 *t*t 3131 Vv «StPf-^1 10 *it13 333 s <*103 43? 0* 03. 

$Wf3 10 5113 ^0*1 *tf3+5 ^?03 1 

^531?, 132)0*13 3**113**i 4?3*f ^03 : 

(40+10) 5113 31 50 5113 0 03. 

43? (12 - 10) 5J13 31 2 5113 333 s j ^3ft>5 

^rf^«1 8. “ 10- 03. 35131W 15 5113 333*0^ 30" 03. 

351-mc^ <33fr$ *0*1 <3*1^ 3*130*5 3^5 3*Jl*lf3 <$10*13 51031^3 ^03 ? 
[ 3303*3 «ltC*lfa^ $1*1=0’5 43? ^3 ^(3=80 ] 



2». rwffawy 

SfsR'3, 15 -10' <J\. 0" C+ 'St’fft* 

^ts?^ = 15 x ‘0 x 10 ^Jt«if^=75 <Fjt5iRl 

0 1 15 >5lfsf W W9J mfSRfa ^T*f 

=15 x 80 ^rmf3 =1200 

^ 15 >21151 O' 1 cn. ^5 30° (J\. 

«ra» siCSt^r^ ^1^ = 15 X 30 ^jT®lf?[= 450 

C*Tti> ^sH = (75 +1200+450) sfifaft 

= 1725 

<!>5ft*3*1 9. C*TtWl sfaisrl* 56 ’ CT. sfsi^fa 20 

, srtT < Tf' s f :? F saf*t = 0'3 26° c*T- '•Rf^ 

50 aff*t ort 3 ^ ^T^Css ^ ? 

«W5, C5IT5JC5P 26° C 3 !. 56° c 3 ?. *1*3 2 fMtSr% ^T*f 

= 30x0'3x(56—26) -^^ = 270 -<>jT5|fa 

56' CT. &F»fS ( ^ C’ll’lW 2ts^<tf<j 

sst*r=30 x 20=600 ?Fiis|f* 

^T°, CT1& (270+ 600) <n 870 

af^£*fa ( Freezing point of a solution ) % C^'R'O 

W*RI f^TR ^ ^5<:c«1 Gaft'S *!?!< 

<R ^1 «rtc^ I s?:*R f^TS 0' CT, 

^ WR*! @R«I ( common salt) fj|«Tf^1 33*1 «6S^ 'StfR 

f^T? 0° (Theatre* ^ I ^ (dilute) 3^*1 

nST^+sT aRT^T® 5T 3 ! *fal1 C’tCT, SHOT ^ Sf*|§ *6^5 

^1 C^CJR (Crystals) *TfatC<l Tffo I tftC® aR“f 

^C*f5 ( Concentration ) ^f% C"R ^«ffi> 

( Saturated ) I 3 r p l,^ ?^T3 *R *R«i « s?«T 

^TCflf Sffsoil C^tf 3 ^ ( crystallised ) ^CS oftfac^ I '■RTft 
^Wtt «Wft M^S &F$\ I ^TC?P ?rfte 

faBfC«R fs^-HT^T^ ( Cryohydric point) ^C«T I ^tC 5 ? Eutectic 
point-'S nm l TW iWfa %- 

- 22° <7i. 


[ Freezing Mixture ] 

>i«t ^ *nnc<» ^ *nrtc<J?r 

farci %ict *ir m \ *m 

i ’H% ’®t*t c*tt^*i i ^?rts 3F Rc^'e ’twt^ 

«t*t c*tt^*i ws\ i >pct m^ic*i c*ft^c«r^ 



anew gt* >^5i ftc? i tartwwvf *c*i «?ifiron =rf^c3ffc 

«f8|C9( tfStW «fC9Il CSC? **i ?? i 

W*RI |fa?1 'Q J jt ( ffU c l *1^*1 ( common salt) <*W*CT faft^ll 

9I?*I ^H'f'5 ^9 *W5 C? <5t*l 

\5t^1 ^ f^ast«l <St?*l ^£? I f*)2fc e f? 

gfjj *fl^C\5 «tfc^r I tSH’fg 'stf?'® 33PF ’tt®! ' 5 fl^'Q *!?*! ^>5>t? *1WT 

<Sf^f5 jpi I fS$2|C*f? 'S? 3 ^! fill3 f^f-2f?iC? C«fatl I ^5*1 

fimc* fipf-ftaM ?« i 

fiaicm ^«ttfrr=i ^i ?i 

' W*F •€ WRM ^ “ 22 W- 

??w 'S ^csitfsKR ~ lt)0 c *- 

*Jf9lf*RR CJFtttt'® « ??PF ~ 35 ° <&- 

3|?*t 'H *?C*FS f^-fspsftfS *f^*[sF5t? ^5 ^J^' 5 

<!ttt* I ^1 Vt*Ttfl W*F W I’ 

f5w?I <$’£ C5t^ <Vfa ?1 ‘?*%? ^TCMT Wi ffrfa. VI? «f«1 

»l««l « ??W? %-fsm? WXf ^1^1 >W1 5? I faf^W 

3TCSff f®|% 5(rtl ?N1 ^1 ^ 1 

II ®Tteft***t II 

® C? CJI^'S ^ 

^Cvs ^?Tf? iWRJ TO Wit* (Change of 

state) 1 tffestisfa : 

^9f5l ( Fusion or melting ): • 

faVl®^ (Freezing or solidification) : ^3*1 I 

(Vaporisation) : <53*1 &<& *1 1 

^4t«<|il (Condensation) : ’Ut^l? 31 ^Hfa ®3*J I 
(Sublimation) : %$&§ 3l"^3 ^1 ^frf*N I 

^t?l«rft> 31 fs?5ft^ (Freezing or melting point): C^fa® 

^1 ^ ^1 ^ ^ 
^ n fas w 1 i *{«rfc<? wrt ?i fiptv (^1 ^ 1 

C^r>1^ <T®^ it l BC®1 '3^s’ ! P e l ^'®1? f a ?? i 

site? 5 1 ^?t* c^^®i c^ffa'S *t<rfc^?^ 1 

4 f* 7^«f>l wtf ifa &* *W* (viscous) « 

-»tc? apspn t5^c«l .5? ^' 51 ^ ^ 1 

^9151^ V8 5t*1: 5tcn? .m *lfwf%« ^ 1 

5t?ipn w*\ a. m *nrtf ’wfw ?s rn ^ ^fac»i «Wtw ’tiRtf 



wrffm 


fta *tta I ^at5a e 1—aaa 1 , catSl I f%* na«a *PK? CT aa?a wrf 
tfatla^ ^T, 5tn Tf?C«I ^f% *fft I ^Wt*a*1— 

«tffafs*r nattf i 

(Re gelation): aa^FCa 51^ fifta ^ta naaT* 

gta areata faf aaa nfaai nfi, fa's are are ptn gta a^fare ^tata 
ca^: m ^fsrsi ata i $gtre n^:-f*ta1«aa are i «Hta) ^atcafr 

nWfaaa 5 'Q cafl-aa (snow-ball) ga I 

#t*l <5t*t (Latent Heat): oqa^ s»caa C^Q n?K nna* 

faata aata nnatre f?a mfaate ca sstn retaa nca 'stetcas ^gla 
Jato «t*t are i Saiga 6 !— 

aaca*a nn;?fa ata '®tn=8o antafaMta ^<t*. l «sjt*r aaa= o° ca- 
satntre atftai sire nfaa'® 80 aatafa ^tn cipw i 
fn. ^a. ^gta nta 144 B. Th. U./lt^G I 

$ac«fa f5*it*: catae ^ataa Rata wwi ^ •sare canae 
a$a a* fant^ai «tar^ garea fcaf* a*a i ^ f^ataca ^tcafpj j^area 
fcwPTrt? (Cryohydric point) are I 

f^f-fasM ( Freezing mixture ) ; ^saa e af5a a^ fant^at 

^aa m^s a^faata aaca «tn catfa'® geata m ^acaa fcqssi gta nta i 
^aire sta ntgai erftatw fa^tcaa fta-^are na« atfac® ntca i 
ui^ etata faaflca? fga-fa^ are i ^at^aa—aa^ « atatas aacaa 
faat'i; $*ta a*ft»fc¥®l-22’ ca. i 

1. Describe a suitable method for finding the melting 
point of a solid supplied in a\ small quantity. 

2. State and explain the effect of pressure on melting 
point• What is vegetation ? Describe an experiment to 
illustrate regelation . 

3. Define Latent heat of fusion. What do you mean by 
the statement , 1 2 3 4 Latent heat of fusion of ice is 80 cals!gnu ? 
How many calories of heat null be required to melt 3 kilo¬ 
grams of ices 

4. Describe the method for determining the latent heat of 
fusion of ice. 33 gm. of ice at 0 C. are dropped into a 
calorimeter of water equivalent 3 gm. containing 38 gm. of 
water at 28 C. After all the ice is melted , final temperature 
is 20* C Calculate the latent heat of fusion of ice • 





>5»« 

,i 5. How much heat will be required to convert 2 pounds 
of ice at—20°C. into water at 30° C. ? 

6. What will be the final temperature when 5 gm. of ice 
at 10'G. are mixed with 20 gm. of water at 30°C. sp. ht. of 
ioe=0’5 and latent heat of fusion of ice=80 cals./gm. ? 

[ C. U. 1929 ] 

7. 40 gm. of ice at —16° Care dropped into water at 
0°C. whereupon 4 gm. of ice freeze on the ice. if sp. heat of 
ice is O'5, what will be the latent heat of fusion of ice ? 

8. A copper ball of mass 100 gm. and at a temperature 
of 96° C. is dropped into a hole in a block of ice whereby 12 gm. 
of ice melted. What is the latent heat of fusion of ice? Sp, 
ht. of copper is O'1. 

9. A copper ball of mass 30 gm. is placed in a furnace for 
a long time and is then removed from it and immediately 
dropped into the hole of a Black's Ice calorimeter- If 18 3 gm, 
of ice are melted, what was the temperature of the furnace ? 
Sp. ht. of Gu — 0’1 and latent heat of fusion of ice—60, 
cals.lgm. 

10. What is a freezing mixture ? Give two examples 
mentioning the lowest temperature in each case. Why is the 
temperature of a freezing mixture so low ? How is Ice 
Cream or Malai Baraf prepared ? 

II &53 II 

3. 2,40,000 sFjfafi, 4. 79'4 <FjT*i/srft, 5. 108864 
6. 7° c*I, 7. 80 8. 80 *JT9. 4880 &. 


II- 





Wf ^fJT5f 

[ Change of State—Liquid to Gas ] 

[ Vaporisation ] 

^5015 5 HI 5 *ffippfcnr 5t5 i ^Htn«i 

5^ 55 : (Evaporation) « **5 1 5*( (Boiling or 

!Ebullition) I C5 C5l5« S^TlPf 5lfat5 ^5t5 

s$?i*i qta 510^ 5155® 5$c® 5 Tpf i ^5105 501 

^Hts^ i $5f5 cate's fatffifc eiorfsR ?v *1 i 

C5 TWft®^5( farei 5or i oat «5t%®^ 

«Fff®5 «m nf<5® 55 i ^t^t? c^t^« ®5?io5 ^sT’f fttc® ftc® 

•JPCT , §5t5 1§5*®1 5lf®51 is® 555 ^ ®5*i ^fiSc® <dtre ®*5C5C*t 

5to5 nf55® 5*t® qtre i t?tc^ 501 i ^ 5155 * 1 , ew— 

C*Pt^1 I Jtfffl ftfwfe ^®t5 55 455 ®53®1 ®5015 

^55 fa#5 =K5 I 4^ WfC5 «(5CH f555 'STtOTlft® 

5^C5 I 


v^sI»=T 

[ Boiling or Ebullition ] 

4 ?sfi> *rtCK 3 f®T 5^51 '=rf«C 33 ^55 
5tf5oi ®*i 3p^-r 555 5^t® 5it* i f5f*5 
5E5 ®C*15 5WJ 55C55 <5t*tC55 ®^t5 51*5 

*5rfai Snfoswf '©tfSrai §d 45t 

55f&5l 515 I 4^5 Sj?| ^5®C5C?t 5lf*t 
5i51®f5® 5$C® 5tOF I $5lt* np^i( 51 
cvtfel 5311 55 I «ft»l5 5C5T 45fg 5Tt^lf5%l5 
^51^51 5lfaoT Of51 5ftc5 100° CT$>65TC®5 
5l^t5lf® ^53®15 ®*1 5*f&C® '5(1?'® <5£5 45t 
5®^ 4jf®5l 5CT ®® , 5 e 1 3(015 

^5*®! ( 51 ®?t5 ®5C55 5tt*55 $5*51) ^ 
®t<m$ f^5 5tC5 I ®5( f®5 'si® C5 
C5 r 15'Q ®5*T 31*51 55Hl 5f50T $51^ 
^f&C® C551 5t^C5, f5w ^f05f5 555 ^5t5 ^¥®1 f®5 5^C5 I 4* 



^5v ftai: 




*3*t3 stcs am 

^f8 i £?f5 fitful &pst3 t^fiJcs of*n 313 i v$t q^^tca* 

ftfwfc S3W3 IpJfalW ( Boiling point ) 3E*J I 9S3t* 3t^? 
5tC*t C^t^'S m (71 ftfwfc fc’dtfStU ^51 

^tc 8 ^ sR^rfsfa® ®t*tc* ^ ««c*nr ^jforr* ^ i 

srrwra *rra vtv 

[ Latent Heat of Vaporisation ] 

c^ft-e w as*«t ^fBcs ate* ss^a st*t3 ^*si fta ate* i 
•sffo ST 9 ! SjCirt’T *3| *tcSC$, f*l Sat*!* ^3 Si 3t%eSeW I St*1 
S3* C3 St 9 ! Offt 4 ! *f3CSC^ Sft1 C*!«il3 attcses ? S3?l ^tes 
‘5tJt^t3 **Tt3 afaatss *t*l3 m S3?i cat St 9 ! C*tt3«l *f3CSCf I 
*^*T 9 taM mfCTO 33C3 C3 m^a afa 'St 9 ! C^ltaa *C3, tst'G ft* (Tit 
a*a i ^ *t «!*tca3 catfas swc* a*n ?a sffa 

®T*t i ^sat’, af'ttae'fa stota ^a* 9 ! a°®i ftc<H *31 ata: 

*<ssl s isa^ «cw (Tutsi's ®?w *rHfa 

3^313 (71 *!f?mt«i ®1*t C*TR«j 3RT3 

®t*tc^ ^ ^»®t* ®*c®ra 3T**»t?ic«ta «tto ®m acsi i 

TjfojtC*3 SffC* R*^C5t?l ®t*f ae?i I 
^^IWt, ^3 ^W3 'St 9 ! 536 aTfafa/am I tfl3 

*<$ m ^fBata W3 100° C3. &PSt3 *af*$S «lfs SR aR* 9 ! •ffa'fS 
*tat3 W3 536 *jRfa St 9 ! C*ft3*l *C3, f*I St^tCS 3tl* 9 t3« §Wl 
100° C3. 3fC* I 

StC’ta *!CSl 3t' 9 !!3C«t3 St't'Q ^CST* 9 t3ft«fa ^*fB 
hf-tll I *«fK 4*-4*f5 n*?TC<3l 3t" 9 lt3t 5 f3 % Stem 4*->4*f& 
3tit *10* I 

W €*13* 3M S3C*! 3 9 lt^f3'5 ^3 31 3%S ^3, ®3R ^1 'St 9 ! 
-3#3 3*f3C3 I t^tC3 3^®3W3 ^ St 9 ! 3*t1 3ttcs 9 ffC3 I 3t' 9 tt3 s 1 
■« 3^S3W3 St 9 ! I 31’ 9 !t3i: c t3 St 9 !^ 536 

3f3C?t, afs «Stt* 3t"i 3^S ?^3l ^ 9 tf3«fS 8^313 536 3P]Rf3 

St 9 ! 3#^ 3f3C3 I 

ifcftw?«1 1 : ^C9i3 ^B(n3 ^ St 9 ! 536 3Tfaf3/sitsi I 100* <TT. 
^33 5 atm 3tl* s t 9 lf3 c fS ^f3CS 3S St 9 ! *ltftc3 ? 
a3ft?!3tC3, 

100 c*r. afs am 31c* 9 ! 9 tf3 c ts 3f3CS <1^31^3 
St 9 !=536 37t*lf3 I 

.% f^C<3 St 9 != 536 x 5 3fjt?if3 =2680 ^JRf3 l 



2 : 100° ft. ^ 4^ 3M 50° ft. &P sjft 

3f3+5 ?§3t3 3rf 3>>$ «t*f 3^3 3f3C3 ? 

[ s^« 5 m ^ ^=540 331^/^13 ] 

4 3ft 3t" ! 1 W?\ 3^^ ^313 ^ 4 x 540 ^rftTf% 

31 2160 5fjftrf? ^tn 3>#3 I 
fasfas;, ^ 4 sift aft 100° (ft. ^Ss 50° (ft. §3^13 3lf33l3 
♦jrt 4 x (100 - 50) 31 200 ^mf* >$13 3#3 I 

.'. fwfa C3lfe >$13 = (2160 + 200) ?rftf3=2360 3Jftf3 I 

3 : 20° (ft. 60 3ft Sf1ft3 3ftJ 100° (ft. ^3 2 3ft 

3l*t 33 ^ 33313 fasten §wi 40° <ft. i s?ft3 3i"3i3ft3 
%r$t3 ? 

3ft 3F31 313s fapfa #3 S5ftf = L 3Tftf9/3ft I 
'StTl J^ft, 2 3ft 3H V& C3?3*l 33^ *$31 100" ft. &3* 
2 3ft «rft 3f3+5 ^313 aft) 3fsFa '$13 = 2 x l=2l 30 ft ft 
33* ^ 2 313 3f!ft3 40° ft. 'Sm* 3tf33T3 ^C3 
3f«r$ >$t3 = 2(l00 - 40 ; ^Iftlf3 = 120 30ftf?l 
^$3ft, fttfc 3ftfS$ ^5t3=(2i_+120) 3*Jftft 
ftt3t3 60 3ft 3ft 3^ ft 20" (ft. ?$C$ 40° ft. ^3t3 W3> 

5#$ ^5t3 = 60 (40 - 20 ) 3r?ift = 1200 30ftft 

fal 3^^®T3= ^^S$t3 
.-. 2 l+120 = 1200 

31, 2l= 1200-120=1080 

.’. L= 540 j fttftg ^3 s»t3=540 3Iftf?/3t3 

■nyfcira w fti«fa ° 

^ 33t^1r$ JftfB 3$ yft B-^13 Wff Sft fffeft 3ft3* I 

^ 5ftw 3 ft® 3*^ A :ftf5g >333 3t« 3l'*t-ftc3t33 f * (Steam-trap) • 
S-43 3C3J ~^Z5 3tf33l 313 I 3l“3 ftftt33* ^ftft 43$ ^3 33r 
ftft53 C3tl>1 C5tS I JFtf 3l'3 3ft? 3ft >5rfft3T? 33ft Sftt3 

3f?S5 33l 5 f® ^33+ 3^31 Ssl^l 31”3-faftt3ft ! 3 331 3ft 

’*W C 3ft? 3ft 3tf?3 ?t?1 3t3 I >=ft3 43$ ^Ift? 3*1 D-ftJ 
3f 1 1-f=ftt3C33 3ftJ nfft3 31ft? ft$3ft €t?3 3**13 33 43t (ftl3 - 
$3t33 33 C33 $gl« 3tW I ^tft 'spft'S 3lftftfW|3 M 43 3ftl 
®ft D 3^fg? tlC53 fff^ ^31331 3131 33 I 3SH*lf3f3^tft|3 
^13pf5 3tC^tf3^l3 ^3ft 3ft 5 ? I 


*$$Pf (work-trap)'® ^ t 



1: «Wc*i «*R 4*1 59 499 x $ft 9 W ^5t9 

-TOT TOfc49 fof C^^l %59[ ^ »$9l *Tt9t9 <6*R 491 59 I 5^fi> 
'e^ra 9j9*rfa ssre* -ssr 9t9 i toi f^f^$ 

HtitflftijTH 5^re tot;* etrcfw $43t* <T& *IS9l 59 i 

A 



> »=rc ft*: •f&sra $M ft5a 

2. 3*tre ^9i ^Ief ftc*t9 9T5TE9T hri 59 i ^*i 

■HfpH 9jf&re Hire 493, 9M ftE9t9E9R %5 D ^C9IH ^JH ^reHlffa Hi" 9 ! 

Htf^a 5 tr® nre i 

3. d 39if&re 4Tt9if9f9i>tre9 toi < 559^91 o?«5l 59 49* f9S£(4 
ffal srt^l 59 i 

4 . to ( hicsih ^si ^rt^ io= a\. 9 ft^ 9 i) hw- 
«t*P0 re 491 59 49*v ftro* «tffc 9t«9i 591 

5. it«1 5^9t9 99 rel'f® «?9f95 H'jt^fnfsifetcre «9R 9T691 59 I 
9f«M1 % to 9 ^ 1 9t^, 

4 Tt 9 lf 9 f 9 &tC 99 ^ 9 fjpf = ID sffa 

•etTO wm «9R =m -srfa 
;; „ ' „ ^Wl =<1° &. 

faSC 6 !* ^441 = / 3 ° pi. 

'SSR =* M 5Tft 

= L 4Jt»lf*Mfo 

-<®t51 5^*1, 4jt9lf9f^t9 « 4*1 4$"4 «tn 

= {w+m){t 2 -ti) 4Jfaft 



5J>tr 

tfPR TW ^;fr§® 3^1 'S 100 3 <P(. S^t® <2° CT. 

Stffttf* ®1*t 

= ML+M (100-t 2 ) Wfafo 
5lfir® ®1’t = 3^® ®T < 1 
.’. ML+M (100-f 2 ) = (w+7»)^2-< 1 ) 

Tl, mu=(w+ot)U 2 - <i)“ m( 100 -/ 9 ) 

<H, L = (“>+«*) (fg - *i) - (100 - 1 2 ) 

M 

^ ^3i ^C® L-m ifft f^fa 5[ttc® *TO I 
[ <*pto ^?r ijfcrtw loo 3 <pj. «rai i ^t®)^? Ft*r 
5(1 ^c?i >iW9 *rf?rcf®® i 

4: - 8° <PT. ®T*f1CT «Rf^® 2 ?nre* *F$( *rtt*»r 

*tf?«r® ^fitc® *f® ^rr*if% ®t 9 t ®rtf5rc^ ? ^tc**i?i ®tn 

80 ^TfafV^rc ^ 540 
®t*t=0 - 5. 

«t«rc®, - 8° CT. ?$C® 0° c*f. T1 *l»Rl* •fo 3ft® 

®tn=2 x -5 X 8 ^Jt^rf%=8 spjfsifo 

faffa®, 2 arfo tow* 0° c»i. fcqrett «ltf«1 2 sift ®ic*r *tft«t® 

^C® 3f*|® ®t , 1=2 x 80 ?FJtsift-160 

^®fa®, 2 ajrt «?csra o° w. ^® 100° (Pi. $*®ti 

§frt® 3C1® ®tn=2x ioo ^11^=200 

5^<®, 100° <pi. 2 arft src^ra Trt° s 1 9 lf?i e f® ^^c® ^fl® 

®t*f=2 x 540 ^Ifaif? = 1080 I 

.*. ftpfa <prtf> ®t*f = (8 + 160+200 +1080) spjTJlf? 

= 1448 ^Jt^lfil 

§*FT53*I 5 : «fi^f5 *tttas 0° (pi. ®t*ftt* 40' 

>siT*r «?5I 'S fk% ^ fw®T i WO 2 ^'f® 

%-em 5W3 fasten ^®1 10° c*i. i ^® <sffa 

%l ? [ ^?C5F? 'Q ^ ®T*f Wfapre 80 'Q 540 

^PJt»if*/amr 3 

TO ^R1 ?t^, ftcfa ®3=?n Jtt4 I 

®tsl (pnfe 3ft® ®tn=80m+10m aftt I 

=90 m 

^ +'?'% ^fl® ®ff=40 x 10= 400 
^®at*, $ft® ®tn=(90 w +40O) 
fviN®, TW ^® ®t<t=2 x 540+2 (100-10) 

= 1260 



wm *trfa >»» 

^ft^5 = afi^S ^t’f 

^at°, 90 w 4-400=1260 

al, 90 w —1260 - 400=860 

U m = 8 y 6 0 °=^ ^=9-56 


blf*f&T % ijk 3 at^aa ^a^ wt^sfa etfapai 
**<te 'Sa*! &US ^aTH! *tfaa^i{ I fa^S *qkaa af?^ 
aH^a^a a^a-sfa <Tt<k *r|C5 1 

«m«, c^Re faffik ^a^ts %% fa$ aHNaa ca 

Cata3 $a* ®t^ ?kl aft 5 ? I 'SR® fea^al ^ C^% %*, aft^awa 
Ca^ ^a I 

fvst?re, Tj^kaa *m ^awa asuat at^Na*! «2t%ai k*\ i 
caki® ^acaa ^Ics cwt^ c§i^ ajrcjt^t* ^i ^tai &fta ^6ata 
wi $acaa ^caa 'eacaa at-a 3 ^steffa af|<® t^rf®r$ ^a ^a* aw™ 
^ta am a® ss i fv% arateacaa c^cai earn <®ataa 
^k^ <$a*i aft" 5 ! ant^fa^ ^ i 

^5'$, ^kr 4 $fg 'SKSP® 5F^ -3 t£f<I«T fitfapSl, fa^ at^Ma wQafB 

ate « ^ «tfam ackaa ^*ris aHteaw *m< ^ aka 

aka aft” 5 ! SMfafire sa i 

ate^l® 5 !^ §*ta faf«s «rhprf*r^ «f«ta: 

at^l®aa ate afapsi ak^ ^tcateai ^k® ^n aik^cs cata-s 
'Sawa aHt«aa ^T4 w 1 ?ft? ^9 al I ^5^1% «T5T^I ^^afc 5 ? 
^a^sta stea aHteacaa ^sasi ft^a a^a i 

StW5, '5(1^13^15 ^a° ssarea ^a»^i ^5 ca 5 ?! ^ attet«a43 ^ 
^a i ^krar cates WTam ^ 'satki ata i 
fa Jka*, ssac^a "patera ^s ^ks ?a, aMffl ^ i 

ca 'sac^ia ^kna: *rfast«rrs $qret* 'sts'ftr ^Ht®^[’« 

ws ^ 2R i ^®rai jffircts b®»r ^c*wi ^c^is m ^cwi t^fsi? 
^1 5 *f t Tte^ ^^5 c^c'n ^ki i 

^s 5 )?^, 'S^CSlil ^ fe*ff?P5C5iS VS c^^l ^5 

ws i at*} «yq^pfS «rt®rra ^ Ftf^rai 

nc«o «rt*rofira ^ v\ Jhs*t c*u* Tfw cs«?i \ 
^cs^fs^ *\w cs^i ?rk^ *t®irc 9 t^ 5 Jt e i ca^i ?t*i *nkt^ i 
flrws ^ ^*tfs^»r stress ^t^ 5 * fa^s ^«ala 

^^cacn ^kt^ i 



♦(TOfNn 



?ts? ^ ^ssj ftc? '^'^Tt^ ?l\?'$ f&? ?i*fl'5?n 

to ^ $c? i ^ tom ?^TfR5f? %m?re ^mT^ii 
^TO*!? TO?t«?l ?1’ft®?Of? *CT 'St^^t I 

•flW®. TOOT? ^ ^tf?^? TO? ?tl?fw ftp «ltre <5tfl f^t 
?H’t«?;( TO W% f? Sfl, fTO ?t^s$ fif?tf ?tfa C*T ?HN?3 WS f? I 
4f TOM c^ft^ri TOTO ?i £?<§ifTO TOT? fte?t? froi TO® «f*m 
fro, 'rorstf® $?i^ii ?t? i 

TOn to* fcqral 5t5is CTO'S ?1'*ft'f’® 

f^?T? ?TO .TOTSRt? TO ^ 'S?*! 4?° $ft? TO? ?*?\f ftw 

stf? to i TO?t* ?Hl®?tsf? *ito ssast-e to? ?^? TO ?#3 
TO? «i?J &P®1 TO f? I eff^fTO? TOtf?? ?fot? SR«(I tft? fcmf?? 
9 fT'S?i ?t? i TO?*f& frrffuM? to tow ?®n f$*i i 

■srff&a TO^tos *m nrf^rcar to fr'Gi ?? i ^ *ito snffa 

«TfCai? 9ffc? ^ C1£!T? C^lfe f|^ Htw I ^ f^TMf f®TO? TO jf?T$?l 

TOn ?tfft? to ?l* i ?b§'$ f? i «wt«Rl? to?? toto? 
«fc»i? •ttaj « feft? froc?? to ftos sif? =?c? i $ft? ?ro fro? ?i 
to% to Vhoi f? i 

$rfaWI, fci$jf^F *tt*T1 surttoi “(ft? Vt'Qi c?ft f? i 'smrtof? 
“fl^T f $05 *tff| ?T? ?lff? f$?1 »ttai5<W fw ^[?Tt? ?tMf I *f?W, 

?r 3f^?mt *n?t? *<Re ?1ffc? ftc? ?rff? f? i fa's 
Ff^ra ^?? faiwi-faf to?? fa^ ®fa?i «ttc^ i ^t^ 9 rt’ii ^i 

9 (1«fl ^i?il ^tJ?tCT?i ^itapusist «Rt? ^ 

TORI f^sfru WS I ^ 7\W ^ ^t 9 ! 

,5 (1^<I “(ft? &U5 C“ltf^5 ZJ I <Sl*t? ^t5(?1 ^1^1 

^f? i wj ^Ff?^ «?(?ttc? c?, ?(f?? ^firai ^rpit? *ior ?i w 
5PT?C*1 ?fw “(fte? C?% TO ^ ?? ^t^l ^C»I ^te»l«tCTO« C?^l 5? I 
’t?:?? to ?c?? cwfl ^ i 

«i»rt>»f»i ftwtft? ^rt^tc?j m TOi ^tc^r ?iwi fswi^n twt 
i ^ 59T (3 ^tcn? «f«rt^ ?? 

^51 ft? f?f ^‘3 ?C?? ?1?L f<5tf*l ^C? I ^Iff? ^ ?? 
^1 ’fttf I 

f «*1 5 ft 9 tC'P cTOl ft«TO «ttfror ^t^ra? «ct? ^ ?t-ft«?^ 

5? >4?° ^ ^ 'St 9 ! , «n^f 5 t?5'®t!:? Off ?$V3 C“ttf^5 f? i 

•flfcpr ^5 ^t*f cTOrt? vm “(ffe? ^J CTO f? i ?W >R? ^'stc? 
f«wi ^t 9 ^ «rtf^c»i wt «t*t ?^ot? ?w M'ai “(ft? f^os 
?tc? i tow c?fn^ atTO ?tc^F c>i^ftsit ^ awrt b*r^ic?t? 
c?% f? i TOt? TO*i afTOl^ TOF« TO^Itosi jto 9? i 



5tt*Ul «T«t^ S ^mi Cflfaltfs 33*1 

in^f5 Rrf*§ <§^513 ^f5re «ft^ 3t$tc* ^T? *^* , 'W 3t*i i c^fa-s 
^ 3 c*t? even ^ ^«rtfB ^tfwi «tc^t«j ^ i 

<re^«l c»t^« ^9C9H «f^ 3tJ s « Ft*t faff fc ^tc^p 33"*^ 

•sjsfo'ft ffRl <ttC^ I ^3T?3 c W5*f 3^*13 ’stwtfo^ 100° CT. 

*ni1 ^3 i ®?t 100° (?\. 'st’ttiT 33a^ 3;fi>c3 3*R ^.H ^3t3 

3t\ « 5t*f ^It^Ft' 6 ^ Tt^tf^^ Stc 9 !? 33ta 76 C3- ft. 

*ft3m®3 srw *uiTa 3tfac3 i *Jt4 « *w« <§c?r*r 3^1 

cjR jj^ CTcaj ^c*i3 ^*t3 ^ 3t3jwrc*i3 5t*ft arp® F^rtfw *i i 

^3t* 3i^ ■arc ^t»tf^^ 5tc*»t ^fforlt* 43 ° 3t?t3 ufot* !00° 
C3.-43 fitro JRtt ?^tc^ I ^ fc*|f*f^ 5TW «tf33\5a 3f3C*l 
5tt*f C3fa« ^*13 TjjfoT* fff®* ^ I t?l cwfatt ^IW 

*tffat3 3<fal ^1 ^C3E5 I 

«l^ : 4^ft> ^fCcr ?pt^ b-c^ ^f5w w®i*l5 3*f33i fsfa 

3t3i 3tsfa*3i«tc3 33i 3pfl3l CT's^rl i fsf*ra fl^’iw ^fS 

43 ° ^f5 3^53 3®i c atfffe 3tf3t3 i 3tc3"if3T>TC3? 

vft^^Ng ^ C ^C«1<T rtt»l1 ff32lt® a'TC^Rf W3 fof ^*fC3 3tf3t3 • 



**5R fSK : f3H 5tt*t T^3 

^tC5? 3*lfi> ^sjC^FtC^ *ff%3l ***fcRHW ^3^3 5^3 43* ^ ?^C3 
^fg «tt<rt^5l DE feitffastCT aftS 3t^C3 t Wft 3*lfi>3 %&3 
E «rlBW «rnw ^31 «ITfat3 43^*15t*f fftfa* (pressure 
gauge ) f?3t£3 3*t0f *f*W I 3*lfi>3 CW «ft^ ^fl> 

s Ktf?F« «fc ! sit^'i ^ C-1^ alt® 9 itC" p tn 

aiqjp vfl I 







«nct ?tfari 3ftc^i s®t*t ch^i *t»r i f^*t 

*fcsr sf*r ^f3c$ 3pf%c^ i ’f'ftffi^af swt ^fsc*t c?*t1 

^*1 em 100° &. ftcfa i (>rhrra *rr<*i <dtfare *rfr?f„ 
*t*«l Bft *tt^c*na 76 ck fa- ^t'e *nnr i) 

W\UW sfllW ft*f *Rtifal »fal 5*131* *t^-fa*m *TW *f**t 

JftWJ f%\53 faf TT^ C*lt^ c l ^31 «I«?1 I Efa-fal^fa 

srofB *w ^fk*r cw^n *wi *mw fc*nai fcfhtts i 

^t«T FM* W5 VR ^n hi I 4«R 

*g*t**fi> <i^ spfssi sftw ^t*i* *Ftra *ftra ssfi c***i ssc® ^rrfaei i w, 

s-fifr® «rnra ^fat^r ct<ii *t$c* ioo° <?i. ww ^ i 

f%ft* 2 4 C^C3T« ^ *ft<5 *t*H* *I?J»TCJRI «niT«R 

^t<r, fa^ FhfatfN? ^f3c? *tfiroi*i *n*w ^tt^ii 

frcs *$w i <*t**ra ^ ^fSc^s ^t<j<s ^fB?j 

Ctfsit^t ( compression )*rTC**t3 3>fw| f^SH* 

5H faf *T<Pl^n C*«*1 I Fttfalfa* SCT* s(CMJ ‘TfiTit 


d 



o=k fe: ^5 5tc*t 

sit%l %1 Ft*tffai fatff“t »filCT I ^ 3CT* ijfo ^ ^ 

*1* ^t?1 faf’**! sgt’f fwcsrt ®5T ^fg^5 «TfTO **fac* *<KR 

^TfaTfaBtSin! *|tfc sitcsi C«W1 *t$C* ^C^5J Tjjfolt* 100° C*f. *»C*W 

nt^tc^ I 







TOfa 9f99^—'®99 3&® 9Jl9 

^ 'sra ®1:9« 9*91 919 i JC^cat fkat? 9051 cde 

9^9$ 5^01 49^ 91t"99 9t?ft9T 39CS9 f®®C99 51'9 
^fac® ^t:9 m i ^ ^f5c® «rt9'® *f99i9 f^f*«i 901 CT«n 91&9 
5i9fti:<m 9:9 *ttw %5 9ifa9ics i fa*59t fesnra 6I9 $fi 
firti 9 s fro&5 1 fc*m 9t-9 $999 3^91 b ytw?i 9W9* C9^ 

~<W SRI *«9l9 ai^SR'T 5t9?f% 59 I 499 9lrilfifelM9 f^C#f*t^5 ®19ft 
999 ^fSCT C*T91 91^9 §51 100" C9. ' 5 tC 9 TO C9 5 ! I 

*f9*t«Pl l 4^ 9ffalfi> foal^t* a'rt^R ( Franklin ) 
^$199 ^fwtflc 9 !^ 1 ai^arar ^tc* ipfafaw? 99W1 9®il ^91 49>f5 
m s*i9< 9^91 ^ ^ ^9 

*f*9l ^9 9l^tc® 9lc*99 9931 

®lf®® ?591 f®®C99 ^W^rffa 
9lf*3 *$31 919 1 49^ m®FF ^T«w? 

^99 ^t® 991^91 >i^n ftPr 9191 m 

¥fihn 5FJTC"*t9I $99 $9® *%| 9191 
I ?W9 ®f*T 49^1 ^19 ff5c®C^ 

31 I fal JFfC^9 $93 %5»t ^ Fff^C9lt 
S?9 RT919 <9931C9t9 HjfBc® 'SUITS 

*f3C9 I JtfW f®®:39 100 C9.-49 
3tc5 999 BfSJ « ®1?(9 $99 «Jt99i 
^1t3 Sjeffo 91 "9 I 9lf^C9 m 

5l9t9 %59 ^C99 9*"9itf f®®C39 f%f 
91*9 93*1^® ^9 49° f®®C93 5it9? 

^nf9f^5 519 ( superincumbent 

pressure ) 5t9 9lt*I I 4^ $t9«11$ 5ft9 ®C=T9 $tp®1 *9 ^f&9l9T 
9C9* 9C9§ ?^C® 91C9 I ®t?l9 m ^9t9 ^fa® 9lt* I 

§55Ff»t^g* H^irttai ( High pressure boilers ) S 9^ 9tOCT 
9C9J ®99 91^491 R^CB ®t9 «fC9t^f 9?f9C5I ®9?1 ^t»tf%9P ^Wf9 
■^fBc® ^19^ 9?C9 I ®9C3[9 ^T99> ^TR 3p9»t 91’ 9 1 

91119 s 49* 91C" 9 t9 519 9Tf®C® 9ft9* I ®9C99 ^ 9 lf9f^'® 91*9 « 9l9?T 
f9f9® 519 9® 9lTO, ®91^9 T^Tt?« 919, ^<19 ®99 

^93®9 91:9 s I ^9:9f3|1 ^sfr9 9l%99 91^9 9^^ 9°C9l9 «Tft^ 

ait9i9 9lCU C9 S 19'8 ®1?19 ^1»lf99 ^91C^9 C®191 9^9' 

99 I fro ai^9i9 ^T99i 9tra ®9C99 ^9^51 ^99^ C®1=T1 9f$C® 

9tCT I ^9-31 ®9^19 ^1C*9 9^ feft9 9lC"99 5t9« ^ 91^’® 9lC^ 
9l3ff5 9l^1c® ^ §55 519 93? 9 s f9C® 91m C9^9i9 ^9^ 9^99- 
^91 ^f5® I 



?^9t f6aj: irtwtFia 9st^1 




**s nrttffwi 

Ifawa wtuts i fci *up Htwi *tiro 

< 21^5 4»f5 i wj «f»T Ttetfa* fatten tow 

few"$5ro <trc* *w ’rtrts Bt*t« ts «^*i ^ i oSm «R»r st*ft 

CS*Pttft» 4f^ffew fe 9 !?*? 'H fittsN ’Tics I 

C'tf^tCS’^T <5t^9f^tsr ( Pepin’s Digester ) % ^ 

9 ttrc-<2t«« '*rwtns ©srer*^ 

i *wi to ^ sftsi 'St 9 ! ataiffi *fac»i nttanf w 'Mt®i? feTOs 

'HtSl TO?TC Wt HtW I 3R*t 5t*f ^ft ’(IS 

trw Tspc^T ^tre ^ft 
’It? I vi&TO '5SCSRI fewl TTStftf 
■l^tCW TOW '$1*8 fefofl «flCT I 
9 lTt3iiJ f®TO TfCTO Ftt 

SWMtsfS fSfftSt'R *#5 
^ifSsI qtttfs ’lies upk 
^ 5^9 *ttm I ^3t* ’ttf’lil 
5t*f WPS ffot*P5tt ^Nl ^%2R 
^1 TO '$t?n ^ vf^ft <51^3 5J| 
V*flT> Wl SHMtSS ^ ^ 
Htt* I SWS St 9 ! TOft -iPffr ftfft 

fal 'StfefSf <pa S5*fcft '5t»p 

ntpTSII ftf ^tf^I *fcfl IN 
w f®ros st 9 ! sfjf *itn i fscoj 

»«, fa: flAt* «An*n f fTO **? wto CTO W1 

fens src fro ^ jj?ittsi stm sts 

«i»iP5* 5t*r «ftsrc«nr ^toi w sft toi sts i ntrara 5t*r ftsm 

W«W|W ^ffeaR j)1 *%f «9Rf5w S'SfS JRIttsi *N1 StS 4S‘ 

SSt 9 ! W ffeTOS SW5 5S*l Ft 9 ! 4St TgS^ITO TOSttS 

ift w m i 

*u^mi: cnfnws wftwfets stst *trofs to <stro ^v, « 

t? 5^5 f*t?ls Wl «Tff® ^tsf W ^51 I 

§55&M^5* ( Pressure Cooker ) S ^ C’ff 9 !!^ 

'St^i^TOT sjCel nkJRl ^ ^Istf^sT ^*tS 5pt«f TO I C^t^Jt 
9 ll£3I Jlftft?^ «1 ^ I f^ ^tC3 nt£3ra ISCSIS fe^vSl 

^tstfjpF few" C«M1 Jfl I >«^Pf fe^^5tS STO 'TO* 

TO »IW CTO ^fJ]^ p HI I ^St* ftcwtw 

«W® ^^31 9 TfcS 5ffst»I 'S^C®I? fe^l fft W SrtS I 

•^l^l , f *1105 TOS StTt I 






■< 51*1 

fcss iti? m *r, TOti *itra mi 

^ji i ntasi ^ nsr ^Uv\ w \ 

fmW35 51, 5ffr SFC*t f^Ft^l ^TFRI Rtfa SfCSTC ^c<l 

<5fC*iT'5tCl f^-sfvS «fcai9 feral 100° c^. fe&^5 | 

fro feratw Jitm*! *rtcaj mi rat* feraTi c^i are? i, 

Jftflff^, fes^ti-a e^B ^upw^Iot *$fepf **R»n * 3^5 w (, 
^ »ira ^555t*t^ ^ *ii Tt^ro *itnr i 

^r'tFT’f 

[ Vapour pressure ] 

*1131 cwftstR 5t*r «ttm *ca i mi« 5M mw 

*C3 I It'S! ^fB 4*^ m *tC5* ra A >8 B-r* 

*imrt< *f?rai 4^fB *ftran fell *Rsi ftc*i grfB 

i ^ feral 76 ciffcfaBrti* 



^8sr fso}: sr*^ iMPicti *rsfo t 1 


irai *tt»rl5j wn iti? 5tn fttfa *fm i '®rfsrai 

fettn ^fat* Bfm% it»i i ^ ^fB mi- 

V Rc’fB (bent pipette) P-41 iWJra ai$H «85R from it$1 

«n*fi> ^»ra (*i B-m ) ft* 5 )c 5 <tfvri ftc*itBi faswi sjt<r 
if fwl 5t*f ftt®i Rc*iB %$vs c^tBi ra *ftiw*tm fetn iHl^s 
^ci mt jftm ^«f *si ^C5 *tRh i '■rti ^ 4* c$tBt 
ra Rft*iB t&ra jct *ifal Rct ^ste ^ti <iii* s 


















'•mi« srtfgeg i grgggtg ^ atcw 

■<$* wg cw^n giteg '■mr w gi, cro *iftcw 

fcgcg gfags street i *trito«« 'srtu ifcs irfftret^ m i 

ggWtg sj^tg gtc” 9 tg sttgg b ^>n gtgw. gits «im c* 

C^m JRC? gtt 09 !* 5H A « B ^5^ ’ttgtfSSt'Sg ^(IPW ’TC'W I 

Tjfgcggfa ‘^ittg’ c$tfti c$ii>i «src^*r g*fggi «ww gt°nt^ *g mi 
aren ^wi st 9 ! ^ *itg i cg^J *dw« aR*r %s gttg i fa* 
C*ig * 1 ^ ‘^tgfB TCW?*1 'WWfo gfatg ^tfagl C’ttstg, ^5«R 
«rt* sr gHfas ^g gi i ’stgfBt* Ttc^Rf gtgi *1"^^ 

(saturated ) uigt ^ gptcg? »I^f V *W ( saturated vapour) 
i gw e*( Ft 9 ) atoit’t '*tg g(t®*t5t*t 

( saturated vapour pressure ) gt®f I 

b ggfBc^ mz *fcg gtcg ^ncg ^kigtig gtgtgg ^gg gfa $ mm 
- < tf%’ir e i ^fgra *tw fa* *twwwra ^s'srg ctr* gfgg^it *g gi i 
« c«fr^ gg; ^tsfBg «rtTO ^fa *rf«gtg ^■e *f*r gHfas s^gi , ^tn 
ar?*! g?cg fa* ^tc**l?T st 9 ! «itre i b *rnro- 

w®g fag gttgf i ggs ^-ftfBg 'artg^ gpfat*! fai- gt* 9 ! 

;fr| S53C5I I’Ttefa'S ^t, fa* ^C* 9 !* St 9 ! ggfa^ «ltC7 I 
'spsm gtr 9 !* st 9 ! g* ^ttug gng^swg ^n? fn<®g gstg m i 

ggtfh api^v toot? ajar mpnw to sit i b spiffed 

^oftg ^fcfagtg W 
Sitwi sfacg ill gtelre gfi$<* *5i 
»pw grMl^* ^1 gtg i 

gfa$ ap^gp St 9 ! fast 9 ! 
gfagfa^ *g cgfagtg *9 *rt* 
vugsfB *riHi gt^^ 9 rtcg 

nfhFrt A « B ^ST ^fBc^ 

uigsfB ^3i*j< 'srfcg^g (water 
bath ) gt*fl I 

qt$ftf*r$ ^ pqrs ^ TOg gw 
sicg-t gsfggi gtRg ^51 gt^cg 

^ i?c»tg ’ftg gt" 9 ! st«Ri ^firai 

'sitcg^flfBg fevst gtc 9 ! gtc 9 ! gi^tg 

gt?cg i grtMtofflfe* eg c^t^'Q 
a«:r tws: W«s ^ts ^j-^tg ^f»wi « fgatgsfBg >iWcgi 

gtfegi gfwg ^^51 ggtg gpgt gt^cg i ^gg "gtg^t^gtg ^wl 
'»rtg^ ^fggi ^g ^vi 5° eg. gi 10°cg. ^fggi gtstt^ ^g 





B JJPR ^S'SfTT *fti *l*C« I 

A « B to* *rfoTrenR ^ 5^17 *rK*j$ *tp*t* 

^'S 5 St 9 ! I ( 'stTO B UPR nfaTOW* fc*R CTW m& PR *rc<s 

to *Ht**ii ri m i) c*wi *t$w fcw* »if$fc *p*^v *ipr 
St*t $P ffp *Tfe«f I 

to f«a «i3r c^r« ssro *i^ri *#.i Rf'f^ ’’ffWtafsr *froe 

<£f*R TOtTO ®W **1 *T$E* I f%S f®? 'STfPR ^ C^ft'e 

fllfifi feqrcft »rt v ^st 9 ! fos f%* i 

W54H : fsifS^ ^<5tU C^t57'8 ^RTCVRr <i]*sfc fsrfwfc 

fw son *fms *ftra, <& «3t®ra ?rc , »fir 

•P^V 5t*t *t*T I ^fl *tt^C®I & W»l?r FW* 

%f% *tTCl I C^W ’StR CSFR'S *rfP*R *t*1 JP’MS S$PI ^ ^ TOl 

Rt**1 *fwt5 57R %R rfh&tt, Mis '®TR *rW «ff* t l ^f*re 

*itnr 31 i 

*M^9 *rftf«i ^1 Tstfiwis <m^iw 

fTO^t C*E3l ( Regnault) *tf?aR ^fwi 3t3t«R't* SaTO 

*1^*1 f*f%* TS^sR ^P? «ltf5JPR jp*^ TOl5T*t ( saturated 
vapour pressure ) ft'fa sfPTC I APR ’lift Rf <$TfaiR1 TO I 

•CTOt* ’IP «TRW TO vfl^7S*f 'StfaRl 4f«^ I ^ RTO 

\5tf*IRl Otf*R1 C* CR13« 7S*K5l* CRtR8 <®TO* *P* ^P*l5Pf *5t3l 
Rt^P5 RtP I RRf*R TOR C^CRf 'TOT vfl^ltC^ CT«l1 | 


^)oHf HTcra ^TTFT’f 
(TOIBW *tnpww fafafo^TP ( m.m. ) CW'STH i) 


NSfTP* 

^MBpr 

m.m. 

^tri* 

°pj. 

m.m. 

'SPIT* 

°<?|- 

m.m. 

0 

46 

14 

120 

28 

28-3 

1 

4*9 

15 

12-8 

29 

29‘9 

2 

5*3 

l-> 

136 

30 

31-7 

3 

5-7 

17 

14*5 

32 

35 5 

4 

61 

18 

15-5 

34 

398 

5 

6-5 

19 

165 

36 

44-4 

6 

70 

20 

17-5 

38 

49-5 

7 

7-5 

21 

186 

40 

55-1 

8 

8-0 

22 

19‘8 

42 

61*3 

9 

86 

23 

21*0 

44 

681 

10 

9 2 

24 

22 3 

46 

75-4 

11 

9-8 

25 

237 

48 

835 

12 

10 5 

26 

251 

50 

92*3 

13 

11*2 

27 

267 

| 













*«lr 

I'M!**! ( Vaporization ) % Cftt'S Tt*% 

ihlrM i ITW ^ aWnra S3: (Boiling) t 

fsiftl apwwcsf lf*IT 3 t < tiJ JTfJT l (Evapora¬ 
tion ): <3 «?i«i ^}c? iiimi* =rrc iHten i 

( Boiling point): clWitijt *ltiaf Corn'S faftfc ^-asr 

*rtm «t*rtcf ^f5c<s *ra iwi ijfa tffarel k*t 

WSW*\ ^5t« ^ oftC^F I ^STFF ^ 

^C*T I 

®ffa ^t 9 ! (Latent Heat of Vaporization) 2 FSiH 
&U5 ’JtHfa ^*1t«C?RI *W 'SMS' 

c^R'e «t*r ctm ww nincra % 

st*r ?ft5f i ihtmw 536 i 

'sm <53*1 Ttc^t to wift m crm 

mi «cnr ^C5i *ffm n <j%s 5 ifcmr >wn 6*- 

wtfi sst*t i*fa i 

^HtWI \3 ^cTcTl 

■*>< 

1. $*«ft 5? I 

2. w§ « asm afarcl i 

3. JfJJ5t S53C9TC SWT 
S3 I 

4. ^TRiRI lS*tfTOC*ll 

from, it?? *n$«l, 3 T^*rcts 
$S 5 JT% ^ ^jtew ft «3 
TO Jfl I CW fa S5Tn 
efCSf-sT 3*31 3&CTO 

fas* to i 

^tsf «w: iHfaroi *ra>« F5**f »ta &tn cnw 
to i w s$c® iffa ss1 4^K*f 

mn *&«W51 ^ i ^«ri 'Q snflhi *nwn *w frw sm, itct 

cm *iwn it«mi ^t'oi 5*11, fen min m iWl^« ^si- 
mew frtei itn «rff« iHMpni mn ^*it«icsn ®rtn*i i 
■*^srw 'a ^t 9 ! s cm* ^Tic^n? & 

itc^i bic^ ^*n i St 9 ! hUct itc?, m 


1. citi« w i 

2. $fo « is fijfass^l i 

3. C^F^ 5 ! '53t®T?[ ^5* ^ 9 ff?[^5 s I 

1^5 ^3 I 

4. <5^3 

f¥«ti, mp m? «wi5 

5Tff%j §*t?r 
f^rti i 



1 M 

c»ft ^’irr® fui i c^t^'Q ftfSfe ^?d* 

^wl ftftfc i ^rwl ^sw>nr 5jfaro ^ ^ftr «t?i <Vf$ 

^fstfa* 5tc*t (76 d. ft. *rfatra«* 5M) ^ <$<at?ra 1 

^SftC^ ^53£»ra ( Normal Boiling Point) ^c*T I 

CW, «R?W TfStft^ 'Tjjfot* 100° d. 

fo«FW^P ^.Jirttil S ^*f|GW SfC«0 

TfaW TO*!* m ?fti ■qjfcrfW'e ^fti ^d;l 

•flNcn < 3 t$rfa , Tt' 5 tft^ Tjfcn* 'src’i’^i ^5 ^51 

cst^n ^r^C'$ nt« v 4 «k sst?n *fal &>*ra *rR , *t< Ft*'® t” c^i 1 

Wit? ( Boiler), C*tf*te»*3 'Sf^C’ST^t? 
( Pepin’s Digester ) foreWfJP TO*fl* ( Pressure Cooker ) 

ftft* ®T3 CVRS *TOB[ *P*t *tftrt 4*f& ftftfi 5t*f 

aCTffi *ttd toict ^ *r«i5t*t ^ j 

^sra Jifess ’r p t t v Tt" p iFf 9 i'e 3 ft *rt? 1 



t«K*c?eil Hi «ttftc»i ^Itwrt «t*t 540 vt»ift/aift «w 
WW iW^li «t*f 80 ^rroft/affli qfad 1 ] 

1. What is boiling? Define boiling point of a liquid. 
Compare evaporation with boiling. 

2. Define Latent Eeat of Vaporixation. What is its 
value for water ? Describe a method for finding Latent 
Heat of Vaporixation of water. 

3. What do you mean by the statement , ‘Latent Heat 
of Vaporixation of water is 540 cals\gm.' ? How many 
calories of heat will be required to turn 5 kilograms of 
tvater at boiling point into water vapour ? 

4. 2 5 gm. of steam at 100 C is completely condensed in 
50 gm. of water at 0°C. What will be the final temperature ? 

5. A calorimeter of water equivalent 2 gm. contains 
38 gm. of Water and 5 gm. of ice, all at Of C. If 5 gm. of 
water vapour at 100° C are condensed into it, what will be the 
final temperature ? 

6. The following data were obtained in an experiment 
on determining the latent heat of vaporixation of water : wt. 
of calorimeter—30 gm. ; wt. of water taken—68'4 gm. initial 

11—58 







temp, of water—30° C ; final temp, of mixture—40° G \ wt. of 
vapour condensed= 1'2 gm. Taking specific heat of copper 
as O' 1, calculate the latent heat of vaporization of water. 

7. How many calories of heat will be required to convert 
10 gm. of ice at — 10°C completely into vapour. 

8. From an electric stove 200 calories of heat enter into 
the water in a kettle. The kettle contained a litre of water 
initially at 30° C. In what time will the water be completely 
boiled off ? 

9. If latent heat of ice is 80 calories and latent heat of 

steam is 535 calories, find the resultant temperature when 
10 gm. of steam are passed into 50 gm. of water in which 
float 30 gm. of ice at 0°C. [ G. U. 1950 I 

10. Compare Evaporation and Boiling. What are the 
factors influencing evaporation ? Explain how they affect 
evaporation. 

11. What are the effects of pressure on boiling point ? 
Give two simple examples to illustrate your answer. 

12. “Ordinarily water boils on applying heat, but water 
can also boil by pouring cold water.”—Explain how and 
under what circumstances this is possible. 

13. What is saturation pressure of vapour ? Illustrate 
your answer with an experiment. 

II ^ II 

3. 2700000 4. 30-48° w., 

5. 56° w., 6. 535 

8. 7250 9. 4388° C’T., 
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'Q SrtLSTTfsfc 

[ Moisture in atmosphere and Hygrometry ] 

^Wpi Ti'*! i spin ^?i ?t? i 

^f’it? ?flc? ftf frr? ?t*ri ^ i 

?tftc?? *ntt35 ^ ?ta1 3t?f ^ftsl ^ft?1 *IG?i ^ OR 
ft’Ss ^ ’itt? »itf5rai 31 «rt;:^ i c*t^l ^c? 

’tics? 31%?? *ttc? ?tt3? ^$1 ^i ^psn? i ?r®tc3? 

3C3J C3 Sf^k 3t"*1 'SftCS ®t?1 313% S!tC3[? 3°" 9 H ^Tft?1 

^^5 ^?i*f ^ I 

^F$tOT ^«fto *tfirct«l i ^r^tc>r «^k nfwM 
■sff^ ?w?t i «rf?^ f%>rrc^ t?i ^t^Ta^r® *P5^?i ^ 3tc*t? srroi i 
^<K «tf% ^“ps ft. ft. ?kc® ^tar ^ ft. Pi--? 3?®i s?^k ?r ,, i 3tc* i 
§5t? *tf?3t c 1 ftfti 3t?, jtftfl *tf?333“(ft I *ZR V9 ^tC*l? 3W1C3 

^tt^n *ffirci*rs *if??f%3 sj? i tampprwt ?tm? ?® 

3f% <ftw, *frwtCT ^5 Sltc^l I <«lT3t3 3^3? 

sftk ?tc*‘1? *tfWM W ^C*W ^PStPre 31?^ C?*lt I 
srffta «wrfa: sftk ?tf*i? *tftjrt*i 

sipit® $*t? «rsn i ®ftk ?tc^i? nfiwim $*t? 

cwt? ^t?^T«?t, #*rrc®? 9 tf??t c i «pff% Pp»? =fc? i ?fc? 
$3? cwc«t? fft « ai^t*irt *®pi*PT 3 «p?f® i *rt?*t«3l 

1? w «1*1 ’fltaqtwr? ^•tCTt’Tl s? 31 i *rf?T? *rt3 
«rf??t«?l fN^tit c?tc*t? street nt? i *wfi» 

ftps %mrt? qwj ?t3t*i3 «rnfoi ^km <nf*c>ft ^st*i si 

trtflt*Rr *fW I 'STRt? ?HS^ >2Tff% ?F5?i«pT f*rtfnr 

cheats ^rf??t«ri? fsrfft 9 if?^t c i wf^i «rw ^rt^ i 

*w$ tfk'e ^tf-^r® «P5T? 

?Pic^« 31 i 


3W«ltii ^? 9 f ^fB ^rf% 4lC5t^^l? f??? 

«rf^®l3tPw? *& i 

^tt3lwi ^WTICW §WD I ‘^WJt’—^?t? M 

«f>(k tW Ws ‘ftps vrfo ^ *fft*rM i wsjn ?t®tc>i? Ttr^i 
nftsrt’t ^ftciitftf^? i 







*T"*t V VS ( Saturated and unsaturated air ) 

gtsstcgg ggfg gw gTgcgg gg^i gfgfgg i ^iwflwni ®wtg 

§gg fg^g gcg i gtgg ^tvn wfinitfiE ftf*i ^gvstg gr$tg 

g^n ftfiri nffttt gw ffw gto *itm i gmg w wfei 
g’eg «rfrc gw gTg*t gcg wr gf^Tgeg ggfg griffin *rtj&- 

( saturated ) ggi i g\5g«i gfy *W^ gl ?g H?f, ggjr 

gt?re ^5 gw dtc^f gcg i f¥§ *r\jv ^gtg *ig gti ^t? 
^g fg^g cggf gw ^ gfgcvs *itnr =n i ^g®i *ttSc*i 

'»r^’ar grfgtg fg§ gw 4?«i gfgre *itcg t fg^ gw^ ^gtg gg gfg 
'srt^'S^ ®g3i gtg <®w ?tcg teg $g®tg g^gtfg ggfg 
gw gT^gtgg gte *rtm vnrhi tefgg* m**t gfsrcg «rtfgrc 
gtcg sn i gfhj® ?^gi 'f-'jck gfrg « gs cggg gtcgg 

wi, hot «nf«pn ^gg fg^ fg^ ^cgg wgtcg vn hi i 
^ gfcgt ^i*nri faPt* *ih gfg i egfg« »mn gr^cs eg gfggtg 
sjsftg gw «rtCH gcg ggi gig, s»W gt^cg gw^ gteg gw gegfc 
gc^ I fg* gfg *rrgH«gig $g*si sR*r 5fg gttra grcg, 

^g ggg gtjp® 'ggfas ^twg gw gtg g**^ eg i §wi 
«rtg 4g$ irg g-te^ fgfgg *nsi wg® steg i egg gifte 

^tggr«gi ^teg gfgwr® fgfgg gfegi gteg i 

PtPnrf* (Dew point) % eg 'ten gwteg ^gf^s gftg 

gw gmtgcg feg gw.^ gfgcg «w fgpra g^Pl w ^eg ^teg 
'gtcg-fej ggegg (gi fgegg) fgfgg ig geg i 

^tT^^gggg cgt^« ggcg gt^ieg eg ^g gw wef gst?i 
gt^tgeg gw ^ gfgr®^ gi i fg^ ^ gfggtg ggfg gw tgi 'geg^l 
fgg^g egfa'Q ^tgte? fg*6gt gf^lgcg f^g gw^ gfaeg i gtfoacgeg 
gtfgsi ggg fgfnl ^igte^ e^^t^cg ^gg gt'sfg f^g 
gw^ ?&cg i ^gvsi ^rfg gigigi $tg gt^teg ggf^^s 

^gfg gw gt^tegg ^ ^g®ig gw gfgegg ■gg^ieg H?t^gi 
gtteg i ^$gt° "gf^fw gtw g^® fgfgcgg 'gigteg 

gfg^s ^cg t 

^gfi> gtc3f ggg^g gtfggi gt%gg gteg ggfg\ ggtg eg 
^gt?gg -±fgcg cg«gi ?^gtc^ gt®tcgg f-tf-tgtw e^sttgfg ^gf&- 
^gt^g‘11 vagreg gte^ig gtcosg gtgg gt^ it^l ?^ri fgfggtegg 

gfgigj gfc^ grfgcg^ 'Hgtm $ g°*m gt\g gw *lttanr 

gteg ®tgi gteg i 

gr^r «rrtf«1 gi fgge^gp «rta?¥t ( Humidity or Absolute 
Humidity ol Air) % cgft'Q ggtg ^gg ggfgfetg , gtg'$egg gtge^ 



^li?NK»ni *rt;$3i« 9t^c4ttf5f3 * s* 

"95^3 5r9fa 5TC*19 35C9 ^ 55C5 5t55 'Sl'f^sl 91 fs^C*te *>13531 5E5 | 

&ft99 c N5i 9 t, c5me mx 5fw «rf^ mfafem 5155:3 l. 4m 5i s9 t 
■«ftc9, 3191 9t^ ^ 55t5 9t5? fmtw *n353i <ufe vRfsi^tni 0*1 4m i 

wsl * ^t^5tc^t*f: *miw5 5t3t5 955 * 

w C9t5 95, *mt5 9^-e mr" 9i 5ji3i:5E3 55 i 4 w 91 

*H3f C515 9^51 9t3fc5 *19f^3 9^5 5l* 9 i9 ( '5f<T«. f^C 9 !^ 

^n^rst*) 9 C 5 51 i «tf 3 9 tP 9 ^mst^r 5 " 5 'sf *rcTt 9 93 9 tt^ 

91 <jx? , ®rrc^ 31919 ^9i f5<«9 9« i 913119 ^9^3 9% 91* 9 ! 

9ffi 9t3T 9 C9 5«*13 s *9*9 ®?9J 91* 9 ! *IC 9 W «TC59 95 95 S5t9l 

9tc9 5t3t?:99 siwi TOftrmj 'qVh* <aj>9 ®5i 9i*?i^3 9^51 fitc^n 9f?j3 

•^mt i »at ^^?ta ^tm 915 51 fiwi 91*13 ^3 ©91^91 5t5 i <7^931 

9l3l5C9 99C9l«f 95 I 9l3l5 f*tf*t9l9 *ni 9 < , 9l C9*f faflM ^3fT9tf9C9^ 
«fl^W TO¥l 95 I ^5J C9l5« 5555 9^5 9l3ft59 ^931 , ®t5'S 1555 
f%^ 9% 9lC ,9 t9 9 ff55l c l itfl 5C31 «llf9C9, 395 ^ ^5 9lC ,9 t3 5191 
91315 4Tf5 5" 9 f < 3 ; ^I5Tt5 9tf9C9 I *1349 4^ 555 9l3lt59 91* 9 ! 

4t9C*f9 '9531 *{9 95 9^C9 I C5^®3* *11C59 5l5 5l t%11 9193 ^3 
*991$C9 51 I 4^ *f9Tf5 9l3t5C9 *Tfa'' 555 9^C9 ’ 9*391^ f*tf*t9l9 'Q 

9131559 «ff® &P3l9 5T551C55 ^99 ©93| 51 *It^3lC9l9 f~5^9 9£9 | 
f*rf*15^5 9l5l9ff§ ^§9*315 9T3T9C $ *13]^ '5(13? C5t5 95 t '£S$W$ 
C 1 t55tCaS 555 f^f*t5 5C^ ^5 f%^1 ®t5t^t5^5 ©^15 51 I 55* ^ 
^15^5® C5t51 9t'S5t5 C551 5tt%C5 ^9tf55 5tC5 f*ff«t9 ^f551 f%f%5l 
5tt^ 51C5 I ('/Ftf'S 55(15 5t^t5 5^^ '5t5 J ?1 9^5 ?W 51 55^ 
' 5 rfc$ ’5t9l «rmim 55C5 5t^»tC55 '«(t#5l ( Relative 

Humidity ) 5t5l 4jm ^51 95 I 

*K551 % (?Pt^'S W? ^5tt53 (T5 m5 Sffftl 

4 ^5t? «rs 

<2ic^tw% ®r®fhi 5tiw *rftstc*Rr 4 *i*rara 

'Wti^sl I '®re45 '5It!: 9 ff^ : 9 ^51 

_ C?Fta'e 55C5 aj^tC5 '®I5f%^_®^l5 ^IT.” 9 !^ »? _ 

^ 55C5 5t'5t5C^ 5" 9 1 < '» 5>fiW5 ®5I 4JC5t^5l5 ^5t5 5K' S9 T5 ^5 
^55K '5ft: 9 rf^'5 '«l3 9 fre I t9tC5f “f^^5i f95tC5'« 

aWt ^fll 95 I C5m 5t5 951 5t9 I 

0915^ W m*ffa9 ^31 = ^ 
f%9, I = tM = ^o%. 

^55t*, ^ 55C59 31=80%. 

^t59t'e5l-5*9tC5 51*^1*13 ^<^9 ^t^3tC9 «f39?1 f95tC5 55t5 
^tf3^ 4t5f%3 I 


* > 8 

c*t=ra»RCT ^ 

wi ca «tffo aw «rtt5 Piftittf c*fT5t^r *2r aw atait 
arata awap ^ca i , a<K at^racaa a^ata ajsffa atwa afaata 
f^il^nrrCTRr aw^ attwi #im af^> aata $ca i «rc4a' 
'srttnfo’F 'atlrsta *\°*M ^c*f'e fatfH a*al ata i 

^FtfapF 

_ wtot aacs a^avsta ^afe^ atwa s sa_ 

'STftaTBJ Wa al^aC* a-*^ arfare «tmt«pft? atWa «T 
_'srrc^tsT ww fafaaTrca a"*'* 5 at^ta 
^W5I a*l mu Iw? a**^ 

C c*tt^ atwa «taa afjf$ atal «t^ «ia 5ta aal^aM 1 ] 

afa ftfartw aW.'e' 5Ta = atatWa f ca. fa. «w Wa^at*' 

a* 5 ^ 5t*f= F ca. fir. n <$W 5^C5f, 

TOtfW* '5lt<ff%l = {waal f- x 100% 

F F 

^^a c^t^'S aataa ^tast-eata t§q»an ^at ^ to 1 fafaata ®rW 
atf^ca, cawta ataft stre ^ ^fB 'stttc^a aWBta srtai 

ata 1 ^tcaa 'agnf® ^at wtafa 1 ^ fa4a aai a'sa 1 

si^ranfttra 

?ttc>sttfaBfa at ^n^iam acaa atal afstcaa 'atcafoa* ^#®l 

aW W I Jflt&Sttfifct* (Hygrometer ) atal -*WtO« *ttCfl l 

( Dew Point Hygro¬ 
meter) % ^ afrVi 3T$Mf|- 
ta^tca TOIT5I *RCW 
^tra^T'eata $wl«ftfaata? 
fa<a afaal tst^i 'atcafaa; 
«rttf ®i fa<a arei ^a 1 

csCTta stltattfata 

( Regnault’s 
Hygrometer ) % 

*frl % A 'SB^fS 

aal^-ataa al cB3MB$caa 
fe*m 'aon airca «aph 
%ea <atn i*trt sp?«i atrea atai onre 1 a ataa ffcroi fa^ ^aa 

















4V fc^fa *KU T, mftlft^ftffo mt»^ ftftfis^ ^tC5 I LM <D^f5 

^ c^rr®Tl *w ^ a *tlHi-;rc*ra 55 fasc* ^Pmcw 
sflcw-stte ^<tw9 w ^ntwi ^tcs 1 Bitfsrgsw 
4?fS <nftfft&r<j t! ^rct> 1 $sj ^c«rt 5*5 ftft vn 4v fe^tcw? 
4?ft> r^tc^t^ mmmftr mm *fcrr« 1 ^ pqrs 

A ^«FI-^C 91 U >tf|^s C*ltW *13 ( aspirator ) C-e? Jtvgjs *pftret 5 I 

c«im * 13 $ ^f5 ^ mar1 ^tce^f =fc*t** d-c^ 

ft:*T &1 TO’J* «ffc* 4V PQRS JftSRJ *t« ^ 

▼fwi ^«1 ^ I 


?JJ^r^-2t«tf#t l CTH8 »r:W ft<3 

C-fm *13 ( aspirator ) ^C? m^CTimi *jftro I 

«t^l ?$C»1 LM 5^3 *IW *Pf?T3l f®*53 ^f<[*r 

m% ?|si a *f^i-iK®!ir f«^ ftm pqrs ^3 *tc«t mft? 

I $?tC 3 A *tlt*fl-^C 5 Rr ^CS ^ qt« ^C?T m#^ 5 

S$C*T W ^ tm? atcstaf^fo *®ft *Ht*l 3R*l 

$mcmi i«i *tt^w 1 fayw m? $<itcw « sftt* mc^ ^*f»i 
^ tcmsr ww ftrftnrre a ^3 ^cb« ism* mus* ^na 

ftfufH 'Sjftre *tro 4v ^mt* *ri^f6 **ft*n cwrft* 1 

«wn<> T a «nc^Tplferc?J fti 5)tc® I 4m C*tt*?*P 

*IC34 D Vt fttc^t mtfttsm* <l3i 4V 

?ta stfc* sftra mtefo ^*p3i ^f% 1 W ^>9 

^m** m*$fB CT*rr^w, r 2 «itc^i- 

f»il>tc??i mi 3?'Q^i 1 m? ^f5 t|° 'Q t 2 ° 

^tc« ^ ( ^ 2 ~- ) c f^*t 1 B^pni siwTi 


mc^tfs[trcii5i *tti ?tc^» ^tc^ttw to 'srt ? f?t'8iir? ^>si m^i 1 

fnPrai* « ^p«i— wtw >im < ^ sterna mn 

CSWtt ^STpl^l *ft«?1 I ^tWS ^PlM ^tC9lt5J TO 
'TOi’ffa* ^tatlsi 


1 1 C^« ^>*1 30 : cm 4V 

Ptf-rat¥ 23° cm 1 ^ ^tmcT ^m k w stm ^Ntapw 

*\nm 317 ft. ft. jto 2i-o ft. ft. ?$c»r, ^ »i*iob( TOifrf 

r 


_ ftpwwn* jw 


^r^ct«3n 5ft 


21 

3L7 



x 100%=662% 


317 







2 s cstsH sittstifsBis slsi c*tss toss ^ttsfa* 

*T**1 fs<5 5FftstS TO Of SI C**\ ?^fS SlrftfSTjfCSS '3tnt^ SS13FCS 

30 ° c»i. 27 ° c*t. i cswis sslfroi «tltsi cfl*f: 



wfli* stc®*fa st*r 

27° cf\. — 267 ft. ft. ( SHCSS ) 

3'.» 0 cs. — 47 fir. ft. 

^=rc^i «rfs?t'e?ts 'srfcsfas 5 sh fter v 


fads ^rltsfas 1 ^t^i= — 


267 

47" 


2G7 

47 


xioo%= 56 ' 9 %(«mr) 


q m stenfttre 

[Wet and Dry Bulb Hygrometer ] 

H<*\ Saab ^fB ft? 4?t «t?1t*s SHff SlftfftBn i fc^HI. 

?tt>H C3RH SHIS 'SftCW I 4?fB SldtftBtS B-il? 

si^sfB 4?fB 3j»rf%=i stsc'srr $?sts ®$itsi 

?Httrps nss «ti« sfatcs ^sitsi 

S1S1 i 

sjssira? a sttftftBisfB s*ti 

SftStTO ^r«tft? t§S*£l ftt#*t ?fst? I fal 

SMtSS B StdfftBltSS SHftSS Sf1t? 

@^5R fwl ?1S^ *[tt^ Sld)«SS *ltt< 

ettcsHRls «M «rttf"w®tcs si*rcss stss 

?tc® ^i ?tts i <$1^1 ? to b sirt-iftiJtcss 
shw a strtfrftBH ^c*w firs sstnt* farfi 
?fscs i $tfi> stdlftBls shi firdf*t^ *Htw* 
swts simss *srar'*H ^ss fs^s ^fsts i 
'srtrg %i cs% stcs, sl^ftss ST’S stress tot®1 

TSTS SR ?ttS, 4S° B SltflftftltSS St®fCS **tWl 
f%^1 HJjfsi^ ?ttH StdtesS'e ^<5 sits sits 

*fctsi ^st° b sTdrfsftftss shi fttfrft'® 
csss sis sites si i si?i ^tes stfB 
sttflftBls SHI farffas *mw sjssis ss cs 5 ! 
► V ” R fa * ^tes, Rtsst'esH swsl ss cs 5 !! ^roi ^cs 

* m ^ ^ afr ^ t5 «rrc*ipf?p Rirfot* ?s stts i fa* 5f 

STSSft SS SR ^tts «TtS5t«8tS T5 Tf^'5l'9 cs^t *rft5 S^ts 

^st, *tc*iiw toss fafast^ 'affs^sH ^^H ^5^5 fssBs^r ^tes i 






3tljwc*i3 ^te^l« tf&srtftf* 

=^53tt ^fi> 3tfttft^tt33 3ttk 3j3?rR &vs *t3*t'«3t3 *^1 31 

<w*i w* or^t^fS *Jt? c n *31 3ftc3 i 

*13" « ** 3tiftfftftt3 *tai 'srtc’ff** *t^3T3 3fc3WfafM3 
*ftre && ftcit^ atrifo *rtmr **1 qftre *ftt3 I 3R *31 31* *. 
£ 1 °C = 'S3* 3^8 3tC^tftlMca3 fttfft* <5131* 

<2°C = *t3"„ » „ 

f C =^1^t5T 33E33 fttfttal* I 

*t?1 ^C®I ftcst* 5 *1$ ?|t<® *1t*f5J 33C33 f^tf-rat* R<3 *31 
*ftc3: 

/l — t — F ( t\ — t% ) 

F=‘stft3tC33 'Q«f*’ ( Glaisher’s Factor) JltR ’ffaf^S *$*fi> 
'SW* I ** *raa ^*t3 ^?t3 3R ft<»3 *E3 I ftf®3 ^*^13 

^St3 3t(R3 *3*f& *tf*T*1 I ^5t3 ***f N n 3E3 CW'SSl ?$* 1 
viHR *t3?f'SSt3 §*31 *33t ftlf-iat* ^C* '5Rt3tC3 C3R13 *tft*t3 
>rr^TC*T *1t*rt** *1tf ®t3 *R ft<3 *31 31^3 I 





3 S C*R« WS «Tt3r" « *'S ?ft&5ftftl>tt33 ^f5 

3tfttftfrf3E* 3«HaK*T 21° C3. * 26° C3, *Wl* feh *fatf5 C331 

C*t* I ^ WS3 *fcnf** *1^*1 *n5 ? 

*tfet*1 J 

26° c3- ** 3^3 sstntc* F-^3 3R=1’69 

*WT, (*i — t )= F ( ti.—ti ) 4$ ^cst 

<i = 26° c3. 

f 2 = 21° c3. .-. 26 - / = 1*69 ( 26 - 21 )=8-45 

f=1’69 .-^ = 26+8-45 = 17-55 

*33° < = ftd<3 

*333 C3C313 *tf**| : 

26° CT. *l*ttw *r3/* 3l’ p t5t3=25*l fsf. 1%. 

«W 17°55 c*r. „ „ = 15 ft. ft. 

3R3T*s *tt*fa* *ttffel = ^.-j — x 100%=59‘7% 






Olr 




*(C5$ ftf“t5 ( Dew ) *RC5i 5*11 5$5tC5 I &P3R 51<$TOTS 

wfa 51'*‘1 <(RPR ’FTOI ^Nm I ^falFW ^Wl 5t»T *lt^P5 ' 5 ftW 
^fRl <i)?f5 ^srRR ^itfRl <HWtro *ftR C5 ^ fc^R ^R5tC^ 
«rcf5^ <n«*f jj"^^ ^f?iR i $5R ^r*? fc**i 

^R« 3t*l *tR '5151 5^*1 ^ 3Rst« &**5R a SffiR ^I**! 5R«1 

^tflic'5 *1Tt5 S5t5R srR 5^51 

*tf5 c t'® 55 i ^ 5f9re«ft«fsrc*$ ^1551 fifast^ ^TR cwfat'® 

ntt i j rf*rt5 e f'$ c*i55ifas5 f*tf“R *if^ri srtw i »wji 5*ra *z$- 

'5t*f «fTC5* ^1 ^5* 'f-’jcls SKasJ^ ^ '$t*f $1%! 5^ 

sttre i «a^5ic*f c*R5t&5 -sjfyf^hr ^ ^ 'stn 5tfe5i t5 

55 I *IRR 5t\'S5'S ^t'Ol 55 ^5* ^5 ^t**! ^H*l'f5 55 I 

5T'$t5'S Vf'Ql 5^51 «Tf5 f*lf"RlW5 **1t5 ^tfRl C*1t*R ^fa51 *15W^ 
5F^ 5^5 *ttC5 f5*l f-fr*f5 ^5155 I 4$*¥ C»t5 CW5 5tPR 

^n, vttonr *rfai 5 R 55 ^rf%*n <st?fo Ttw f-if-m fV^cwi 5151 

^ir*n 

C?R« C=*RS 55C5 'S(t55t'e5l %5 55 45t C5R*f 

JfR|!f ?R$5^ ^C5, $5tt<F ft$1?>5l '5ft5'S fe*lW5 53C55 5C<R 

^t 5 ®^ 5^51 5t5 I '35JT 'f-'jfc 5^C5 ^*r«5 faf55 R<2 <£® 

%5?(55C5 5t?C5 'SRf^ TblC^TR^R 5R«I < Tfc5 

Jfl I 5R1 5t5Ti:55 SOfJ 'SRf^vs ^SR«TI C«fRR far f? 5*fl 

SF?fts5 §*R ^ ^Plf^ ^t«ptw 5Tf*15l ?itC5 I ^5t5 ^51*11 

( Mist) I *!5IR 5Tf3R *\m 5t'«5l 5^1 5tc?[ ^t^tC55 C5*RR 

« ^5t5 5^15 S*R «lf55l ^51*515 I 51C5 ^5R 

^9Rti c'5RC5«rf , e ^5t*ri «rtw i ’R ^>n ^si 

5t%'$ 51C5 5 45‘ 'SfRt? 5lRl^^ 5551 f5f11 ^tfS5l 5R I 

5^ ^5T’*lt!:5F ( Fog ) 5C<5 I 

CW 

^51C»15 'f5CW ^5 I C55!^5I ^5 51°*1 ^55" 
'"rRTC't ^‘"nc4 5^^ 5^51 ^»I^«ft5 ^RtTS 

5t^fC>1 5tPl5l C5^15 I ^5tC55 C55 I ^5t* ^5t11 « C55 

«W^ 5^ I 5t5tC5 «1»Rt5( 5^|5 5«|ffl I ^5Rt1 55 

-e CT5 55 ^55tt f5T , 5tC5 r 'f-’Jtk <R5 51 C5^C5 

^T5tC*t5 ^51*11 5*fl 5T^C® *I1C5 I CTO ®^5 5 tt < SRl ^:?1 5^ 



srt%i 'sftfJtc^ «&▼, f¥« ^to3 §9339 913^:39 ip,—fcf 
*rt9t9 9Tc*9 ?^n §9t9 §d 49 ° ^rtrrt «r*i^ft? *rt*tc9 ctct 

9^95 59 4^9 C99 fe*H" ’•TWW ttlarW 9tC* l '=H9t3 

wot w^Pi fiwn 9«j f!?t|fS C9®t9 i 

^T^Tr?ra c^r 

*w*r ct^ 4^ 9C5 i faffc* «rctc99 C99BF frofafas 

9C99sfi5 C2t%S5 'St’T 991 3t3 I 

1. f*rcrt*r S f99t9 ( Cirrus ) C99 55tfa «TT? 27,000 

Pffc fe *ff 9TC9 I $?Tffaw CffpB® 9S591M C9®f1 ^«Tl9 91751 I 551 

>itwi ot99 99$ i 

2. S ^§^19 ( Cumulus ) CW^ 9*5B#9 9C®1 

cw^rtu i fcsrffrtt* 9t«rt9«n$ s^tcer cwi 913 i 5§re 

^5tcw9 §55^51 «tt9 4-5 5^9 ■$> i 

e ^n^t>T ( Stratus ) C99 9%t9 «fl95t«rfa 75^ I 
wfifi t5iP9re ctfo'sz m i 55c® t5it99 

§65^1 igJt^I 2000 i 

4. S PW9 ( Nimbus ) C99 919199 55B5 

3/4 T’ few" *ft'65i 3t9 i fctPra « ^99 49? $51915; 

«f«rfsr® ^91^5 9^13 i 

Ifoi C9t99 stfS 91 'sretft* far ^9391 RPrs 5$3l 49>fB 9$ 
W1H 9?fe *RM 4 1 9<S Sr*mifB «1st 5^919 ft9 ^tC5 9lf99l <9tt9 i 
9if99i3 w? *wrra 9f5® RRins 5$9i 43 f& 9$ c$i&t9 

ffa«p5 53 49? 9tf?S9 C«W 9f33l 'f-fjd ^tf^i 9R9 t 3“5t9$ 
919 #1 

^9t3S C9C99 §9*51 ftRS f’R'Q ®C99 f59t* 0° C9.-43S 

9^ 9lff9l 313 I W ^3*11 C391C99 ^19^3 ^f93l 3t3 49? ^C5 
9tf99l I ^3t3 ( Snow ) 9W I 

f*f®n: 3tC3t 31C3f ^3 333 «t3«T 91^1'® fe’ft39 <2j'3tR® 
53 I C9^ fe^tfl 9t3 v «(3lC5 ^3313 r tC*t9 35 ^3391 ^t3 9 §3C3 ^{^31 
3t3 43° ap3*t 0 s C9. Pi3 §33®t3 C^l9 I ^ 

^t9 r Tf'9f% ^f33l 9t3 43° §5t3 ^93 ^t3« ^ 5 I9 c i1 ^f93l ®tf3 53 
'S 41C5 3tf3C® 9tC^ I ^tf39t9 99C3 ^T39 C3 s ?itC99 ( crystal ) 

^5tm §5t3 §93 ^f3B» 9tC9 I 4^3vC9 9® 9® 

5Ttftc$ 9tC9 I ^5tW ^rt931 f*t®W<?1 9Pi I 383 9tp31 

5Tff99t3 99C3 Pt®If*IW3 ^93 ^SC3 38C3 C9«Tt9 ^f99t9 §5t3 



srw i f-fttw (Hail) 5?tc^ ^rfc^f 

^fcm m^n cw^ttK i 

^t^»tc3=r ^rts^ f^rta "f^sn srfai «tc*Hr vrci s^ts ?ri 
f^ 1% jfttfet* «pffc «t«t^ 

*prf*$N i 

fafaat* % c*i ^sfl c^fts ww 

^5fW ’f 9 f < 'S' Q*$ ^rstC^ ^ WW faftstf* ( Dew 

Point) 5Jrcj | 

«m^5l % c^t^'9 «rfe 'srtwci? 

<?l ’tfW*! ( <®* ) «wfo Tf^l «ttc^ NST^tC^ ^ JRORl fSRre’fV ^t^%i 
'( Absolute Humidity) 3C*I I 

■iiwfw* «rt#si 

_c^t^e^o^tc^ 'srefass qftgtg ^5? (<r| Eft) 

^ Jf 9 ^ ^u**1?l «<t ( *1 5ft ) 

_ CVft »RtW f-tf*mc* W»?hl Ft 9 ! if) 

$ JRt^Rt $*&n 5ft (F) 

= L x ioo% 

’srt^l *ti fraffp *rra'<8t* f^a *«* 

=T|, ^tlfffa* ^t^%t<I ( Relative Humidity ) fa<»3 > 

5t^C<SJtftn>fa 2 ^f?t-Qqf! fMcK fcl ^P>3^» ^ I 

f*lf«f?rfW 5T^&5ttfal>TC? ( Dew Point Hygrometer ) f-lfast* « 

^51 ^1 C3Wf ( Regnault’s Table ) Otftrai 

^ ^VlSft Wtfswl "WSl >*W* 

'STtPtf’F? ^13%! f?<5 ^<Tt ^ I *«rt(5f y ''S ^ ( wet and 

Dry Blub) sfe&SltfaflMC? ufcfa &**1 && 

*tNfa '®tfa 5 Fft *trtc*tf *rt*r%l Wl ^ I 

^Iptl S TfatPra &P^1 gft *tT^t*l 3% ’TW 

•fJ5 'SfWC* ^*tl 

*& *n i **hict ^fjch ^5ti nn i 

C*t^ ^ ^}tl: c^c 5 ? «rr 5 ¥tc“t? «pt"tl ^13fin CTOTi ^cw»f»f 
^9t^*n ^51 «fC®Tlf (^tfeBt 9 tfil £ T^ ^C5T ^ 

srtflht ^« 




Tfur«»ra «rfa%l« 





[ ansit’BR ^C*! * i 1 «J5r5 npffir nit (Regnault’s Table ) 

nrntn ** i ] 

1. What are saturated and unsaturated states of air ? 
Define Dew Point and Relative Humidity. 

2. Describe a Dew Point Hygrometer and explain how 
you determine Relative Humidity with it. 

3. The atmospheric temperature and the Dew Point of 
a particular time are 25" C and 18° C. What is the Relative 
Humidity ? 

4. While using a Regnault's Hygrometer the dew point 
and the room temperature were found to be 22°C and 30°C 
respectively. What was the Relative Humidity ? 

5. After running the aspirator of a Regnault's Hygro¬ 
meter for sometime the temperatures of two thermometers 
were found to be 36° C and 28° C respectively. The saturared 
vapour pressures of water at those temperatures are 39 8 m. m. 
and 28’3 m. m. respectively. What is the Relative 
Humidity ? 

6. Describe and explain the, action of a Dry and Wet 
Bulb Hygrometer. 

\ 

II II 

3. 65-4%, 4. 62-4%, 

5. 71T% 



wra 


s®t*t fitcstcTO ssot « <rft^bi ’Wtf afflfos w i ^ 

yw*\ (2i»rf^*i sTJfj ^rtn vs^pf ^cwfB *i$Wnr «ww ^1 
■^C®C5 I 

=qs<^=T ^^3^ iSPTfttf 

«Wh *t#M (w « ’"rfcfta aitstHJ): b *?$ qt'sjftflfo 

^ « R 4^fB 's^fB I *[t*ffa*l 

B ^5|fB R 'smffo f®^C* ffo *tf*n[1 

i <m *f?mi f*wc*ra 

^T?t^T tfrct «mffa fc*w ^*n^n ftw cw«n 
^fi* ^ta? 3tftr$E§ =»i i ^tc*m ^!<ji 
^fBs *rt«nt?r sr® ^fS ^rtsfBa 

*Tfatf5C5 31 I WW 

^fB Stasf 3^91 ^ r 5\5 **FR 

*t«fB ffai 9 if»rai i 

ab W'sfB 

w f^ 3 1 ^ * <8,n ^ <2ttre JfllWtM *t?T3 I ^ -^fB 

<3Tt*t* V9 CD tfPR C9 
^1 fa AB *fEG3 3WJ fitm 
^ I H i v£FK H 2 fetfGR 
*t&9 ?P$91 I CDC^r 
5flTC ^f%C«! AB *63* f®>S« 

«twn wu 31 i *i«ct 

CD ifCQH «F9^ 

^ ab nm fe^w ^ ^ 515115191191 

3t i cd *$tf* 3TC ab toh ffcsm i 





T&m nutc^i 




4afB ^tC5a 3Ffa ®?5T ^ C^t^'O sm«l 

a« 1 «f atai a^ai ^1 'stana ^ta 15 aatcaa 
f^fn atai a^ a*faai fefaa franca iaatf> na* aacsa 
^\ ^aa»tCa «jca*f a^al C*f«a 1 Ca^ ;tcaa 
ataj fa-^a a<^ <®aa arc* i «fw^ aaaFfSca* sfira 
W*\ ^T?al ^tf^C^T fa^ aca Cff’il af^Ca 3CT* SIWI 
^a?KS^ ^9!=rra §ata ^folTCS I '3Tt 9 t? alai 
Itajfrs 'satna emtacla siat t?1 ?^T i na ^cna 
ntC*! C^\ «Itf%C 5 T «PTfat«fa 9 tf<Rt«f'9 Sffal aft I 

^irtc*^ cst^rf^«{ 

ft* ^a src®1 ^ca fefa 'S ^®^§: 4<pf& ^ttsa 

stas <a«al ^ i jptnra awj cafa's mtala a*?t«f 
»itr® a^ca =ti i ataa v \^tam a%tcw i 

^5f3 WXl 4a ft^*ttw at <?fiq 4nCaT^I 
S^ca i ^f5 afw acal aa* al ^a s»tSl ^ca ^an 



fa^atfiai ^ffnra atca, cat*a> aafBa ca ^en **sn«pit*t 
^an f<^ ^11% ^t?1 I 45H *fafi> ®Cn ^t^l 

c*r^ri at^ca <$aa fa 5 # atfccaa ffica ^tat^fa^ 


screes i ant at^m, atsa <ztatan^ ^ta 
ataa i caai attca ata? (ai ca cafa* 
njtcna) ^ntacna afaata 15 ca^i i cntwa 
ac^a ag^raa avn can fH ^eai etcat^R i 

W?T ^Ffltfa SPTT^n cKZ 
*t«WU b ^afB fa^rea at<® 4a* l 

4afi> cartel* at^5 i t^tai 4anc* faca^ aal 
*taai g>-4a atal ^5*tea aa^caa atca area 
n^ra i 4^ ’aa^ta a°a^ at# naa 



«s i RfB3r; aitcasaata*! 


a^faca cwai at^ca fki caa>a 
caata 'ntt^ ca^^tca ^tfaai 
at^c®c^ i afw cat?i «faasa 



’prfifstea statfa^ ^ 

^^a»a ^5 5ii i fa^ena 
«Rtaa cat^l , *aca^l ca^(, 
ca^ataj 4^5 ^r i 



>»^ faai; fal«a aatc<a aatai 






U8 


fiprran >3 ^“r^TBicT^ wt 

35^3 w §3>$t3 5t3<jf%3 3^ fits'© 3?i fifc?N 3f3t$ itnr t 
^ *nc^ 43fB 33Wt3 3<fai cr€fl ^<n i ab csrr^ frefB* 
A «ttc^ H 43ifB 43° B satc^g ’tits 3 *tB 1 ^tCS I W'SfB 4^fB *t^ 
T&K3t3 3C37 3tft3l A fittest f§3*tC3 43*fB CWt^ 



>5^ flat: JRC31WW 3C3 3CTI Wife 

C3t$t3 f*t3 R fitC3*T *F3t3 ^ I 33 P Ft3f%fB ^3t$3t 

W'SfB* *1$tC3t3 3f^5 ^XS\ ^ I 4^ *i33[t3 AB Jf'©fB3 313131^ 
3£33fB \~Uft fH 3131 ^5t*t fitWt’T W'SfBs §3*®1 

«PlTffo ^U3 43°s fit3t3C«I3 Wl f6»H ?$3l 3T$C3 I 433 

st^f^fB ^rttsi ^ftC3s ^1313 ^rtfB^l c^i $tt31 W'ofB 

%>5S[ ^331 333 3°?fs^5 ?|C3 ^33 fits'© W.m 3131 R fw^fB- 

ttf’Rl 3T&3 I 


^P33tf%PF CWUS 

1. C3*1 3Tt$C3 C3*I C331W f%*t C*t& 3131 ?3 C33tW 

S^fB C3W3 3t3l3tt3 ^t3F 3tf33l f^R CSfBfB 433<»tC3 OTHPl ?3 3t3tF5 
^tC33 513^3 3t%5 C33 ’fitfB 3s^fF® « apltfTO 5^C$ *ttC3 I 4^3i3 
313^1 J11 3tf*OT, ^<13 $$$ C33 ^3 CWF51 *rf3T^1 *lt^ 
•ftfaw, %33 ftC3 §3331 ?f3i3 WI C3t^3 »lt$3 fiPItffo ^31 

3t§3 I 

2. 3<F3 ^ttf%3 St^t3 C«rW* Bt3t3 33^313 33C3 fit3t3«fC^ 

3FtC^ 3N13 S>3 I 3t3t33 ^3^13 C^1t?T3 Bt3l?fB3 f§3C33 

3It3 3F1ti3 3l3t3 3t%33 3ItC33 CSC3 31313! C$1§ I 

3t3t^3t3 ^ Bl3t3fB ’(cB 31 3*1^3 'Sft3K3 333 *f*l| §St3 
«Tf3S3 3^5 *31 433 §^1 ^3 St3t3 331^1 33 

Ftf33l C3«31 ?3I Bt3t3fB 3^fs^ ^1 5t3t3 §33 ^®tC3 
51tf3313tff I 






3 . ^ f-rf»nr *jT 3 >ftftsa Fteal w 

c^tfrl m al1 <3*R trr^aTfSc^ ^rfflar 
5HR ^1 tf^5l ^tCT I 

tsT* ’Fta c i <a»rra*l ^t5 ^cn^i 

c^ i <3T^r? ^t 9 ! «Hc*f ut^Fsrtfl? 

ftftR 5J5 «K*W C 5 ^ ifPUfifc ^51 r^i 
^5i m i 

4 . fate's* c^ ftfttt«t?i 

?m ^trcs* cq *ppg ^ ^s 'sj^sfif 
CSTt^l STf'Stt^ ^5 ^T?tOTfl C*t¥fif *C4 

*wfc twi ?? ^fc*t* sftsftra *rr*tre 

'Q 5^5 'TfRf «t(nfl <(NTi *tC* I 



«8SR f^aj; 5t»fsfBlnt f“l% 

«tBrt 


<2WM tHI? 

[ Coefficient of Expansions ] 

frf^j % vm\ wftratft *r**r ^ arctaq 

WU ^ I CW tfWW 'SIC’W I §WI 

^f%a ws c*1^ *W< to& 1 «*itfra ^f?l ^ nwt:<?i ^fS ftc»m 
«ft i a c*h« n«?u^ ftfta tortra w-a 

&St*f f*fC®T CW«n 5}ftc^, ftftS $**1 5r3T tpsglft ffo 

-swtfto i fcfrRa'twr, ^ ft^ra fft tt'sfS *r$*rtft 
<*tttfts5 5^C? ftfrt* fft W'Sfift «W<H ■ fl* fam I 
'sftata ^f& ftftl ^1 ^TRt ^sl ws Tt^ta m army's 

&\k i 

5KS51 l C^'fa'S ^fesi *rtrtc<4 <4** bf<j f®ift 

^r^^ftfsr awfro 44 §st3 frffj 

aprdn:^ ^ i foe* qncraro *<’ (^t«wi) 'swot 

*t? 1 areff *ai i 

^ 44\ V 7 *, 0 °c fopvrt V*wf5 JfC'Sa ^tf^J h CT. ft. ; &WS) 

nt^ai ^°c ftrtr /2 «. ft. ^»i i -2tma e t=(z 3 -Zi) 

c»r. ft. «w ^fsi ^ft=z°C. 

.*. li C*l. ft. Z°C ^ftc^S (Z 2 -h) <7f. ft. ^«l, 

.*. l „ i°c „ l ~r l c*i. ft. i 

i\*t 







h°C, t 2 C fewft 3t3Ttt 

—(^2 “^rc 


*i)3< * = 


^3 ~^1 

M*2“*l) 



*tf?rot«i s *wK ^tc*ra ®m «ifa *rm» «wfro 

*3 I *WtC«fr 4WWfa t)1t3f ifarfW «P5T« C# I 

fertWW*t, C*HS1* '2t 3 Tt?IC e f?T ««ft* «fa fait (Tl^CilOS 
*000012. tSfa : 

1 ffelt fewi *ntc«i: 

1 C*t. ft. fft <?far« *000012 ct. ft. 

31 Tijo^wtr CT. ft. *m; 

1 tft* » ,» nwaSoff 

1 » ,, TO77707 ^ >. 

1 ^ft 5 ! .» >. Tff07§77 » » tWfft I 

*rfa« OW 3t^s:® frftj aRUctt ^«tt? brrtra 

ffe#* STl I 3^ l?1 «Plt3‘l « ^ 

*E3 I fa® $3«5t3 CS*T 'st?3tC3 '® c ltE*3 3ft nfalfa^ ^3 I 
*t«1 fafa® C3W 4* falfa *tfipn*l 33ft ^1 ^ft3l ^ 
ttftatft: 

lftFi. 33=f|) ct 33 

^53ft 4ffa fait (ftftlStC'B ftftj tfpTfaPRr '9 c ft3 3t?1 $E3 «lfa 
fait awn tm* «t*ra t ft’n *§t3 i ^t*3‘t- 

Wf: 

C3Jft« *l?fC<3 frftj fifttSClS fiffa fait CASE'S 
*000018 «tfa fast ^tRR^fari) ^ 3»«rt® *000018x| HI 

*00001 ^C3 I 


<2t*mic«fa ««ttw* «tfiwi 

^*(5 363 , m<3 «itcn ^tfa^i 43tw cnm\ ^: 


*w«f 

*<8«tt®! 

( fit fa fait Plfc&lfa ) 

c^— 

*000012 

m]— 

*000017 

ftr® 9 !— 

*000019 

stfS^ft— 

*0000095 

^15— 

•0000089 




'<stwr mrtc<& mm 




bf<j '®«rt^ ft«f? 


•tf*NrtCTO «t«tt^t ( Pullinger’s Method ) S &<0 4t*rfem 

■« e tt^ ftfa* m am^fS 'memfo® Host's i cq 

*ITfc«fa 15*11* <$1*1 *ft1 AB ftffo I 

Ht* c%*\ mm mfmii j fi>%® $tm 

4*f& c^cfeu fe*f?l ^I'S *VlHl m I Tj « T 2 

mi »lHl ^ *|«fl ^ I Hi S'Bfihl 

arMfH 1 

ssm* s c j w*lfai>t*fl> mrfa *H Hi* m^mtara 

mmfi> fH sro* <itf?i 

<sm ctronfifetn* $ ^rtHl Hi* 

sTfaNtwii mmfa* 
srfWF fHr "mf mm m°s 
cmcmftfcinra tafim « fsimi* 
cw?i mi 9i«n i Hi 

cmrotftfrcmi arnfH mi i 

ssmmi cTrcmfa^ra srtwc^ 
mrstc^ fjrt^Bi mfHfei 
^fHi or«n Hm i >Hm* I m<- 
^»if5 ^mfs m^itm 

*HMlI ap^jp m*1 H*M E 

m<at*ra m«r mm mfc* Hro 
mtfmm i «*t fmfm*i mm sfaal* 
mnwa arnica rntfifaim Hfi> 

«rrt faffife sstmfl* $$Y| fH 
mtc^ ss*ra Htw* mi 

rti. ^ *m It*. V* ^rta,^ 

^n^-W5l I 

msf& c^H fcmr mwrfa mm* Hi frm** ffcmt 
mmfms He* i 



v«m? cfnrtftfctan ^ ^slHl Hi* aimmca* mmcm mtmfa 
aimHi ab acm* 4*tm fim **K mma Hm Hi* &f*m« ^simt* 
mi »ram ?Hi i c*pwtfifclew mik m<mi Hwj catfr mm 
(*t-ii)m«n*iH*i tnrtiWrar mi*fam « rnfa-H^i wtarca 


.<i « < a fWfHw** = 



l\ U 2 ^ 1 ) 


«wtpt *^fk Httypnr bf*j 


«pit*cn «it* ^1 mH* 1 



w? 

1: apifac'ts **rt? «tf% Rift (Tiffostrs 

*000012 ; 50 c*. R f)< CTfafW* 20" c*T. TtRc^t 

frR ^3 Tffow ? 

'BTfst^l aftR: 

l f ~ l -±—. = «. m* 12 = &R hfrtj <2 - <1=^^ ^I^Sft^T I 

h\t a — *i) 

<i=fti - - < =«t*rtK*r« 

W. ih-li)=* h ih-h) 

«mtpi, *c=«rR RsTt c^csc® 'Oooorj 

Zi = 50 pi. R 
<9-<1*20° <71, 

.*. h~h — ’000012 x 50 X 20 c*l. R 

= 012 c*r. R 

2: «« fifefa ?R ^fB 'VNU wre<l 30° <n. 
100° c»i. ^3ts ^ ft<tj ‘1169 c*t. R. «l»nfll^ i «W1*- 
«i>rtnc«m « e rt^ ^ ? 

«c= - JsJlilL 

hih~h) 

*htpi R - it =frrrtm ^R=‘H69 c*i. R 

Zi = i f^=ioo c*f. R 

h~h =(100 - 30)" CT.=70 (7i. 

tot* <=i^To ( ^ CT * ^ ) 

= ‘0000167 Rift <7i. tfR i 

&Ft$3«l 3 : uwfB f*t<$£*ra c^»i 0 <71- ft? W ftflR' 

?C3 I 40° <71. &P3TS ^tal C?fa« fft'G? (tftfl 32 <71. R srPTI 

i Wfo fct^j ? [ froc*ra j stmTO 
=‘000019 Rift <71. <aR 1 ] 

OKTOTOrf®! 0" (71. ft?, 40’ <71. fcwfo wiffj tfpltfil^ 

1 ^Rtt «fffc &4j 32 <71- ft. «RW 1 

l 2 = l 1 {\ + «.{t i -t 1 )}. 

*«WtPl 1 1 = 32 (71. R 

<= 000019 Rift (71. tfR 
< 2 -/i = (40-0) <7i. = 40 r c*l. 

i 2 =»«wbrtl 1 

?a = 32{l +‘000019x40} 

= (32+-02432) (71. R 

= 32 02432 <7i. R 







CPft^T^s 

[ Compensated Pendulum ] 


^5 Gft*W ^IW5 W I CTffiFni <$1W 

*rfo, ^ f^p *m c*ni i ws*n 

5f9Jff5 &U C*rt*FWfa «rw 

■«twf«fsi i fa$ *Tfa$t«*rto ^wi ^ *tf^f3<$ w **rat 
«fi^f^5 cwt^w'jww btfj'e w i 

(C\*\Zm frtfj ^tT5 CWt^R^t^^ TfrS ^t?1* *C*J 

■imfe ( slow ) I (§Wl ^fsiw 9jf® ws ( fast) 

qts i prffc* ^ apfg m *r?c*ttf«i'$ cwm fctfqsi 

mi i 


^C»ttf^5 (Harrison Gridrion Pendu¬ 

lum ) % 4% CTfaFRI W'Q ^5^<af% 

c*ft^l * Precsi* ^t?i b®?rlf% ml w i 

A, B iswt c f^fg C*lt^ft Vf'O 4H D, E ^fg 
W'Q i ^sf% ^st^rf5«tr^ *tf^ 

$mvt ^i cstsi «itw i vf'ssf^ 
cmtfl c c*n?H vfN® f^fg ^t%9i ctrmfHsfg 

^ itfc^ <^1^* fawRl TOSfa CTtsw- 

&S I C*rl?l 'Q brfj 

■® e rt* «(1% feift closes 

’000012 vw '000018. ^^t°s C^W'S- 

«f»ra[ Mwfc 3 1 vw fawra tf'Q ^fB? 

MPTClt 2 1 ^C5J, 2ffc fsi\ C*fifc5H5 
&P^51 ^f9t<5 4Wfa«l ^9rt3RJT 

*000012 x 3/ ‘000018 x 2 1 ^53 <7*U$$ ’000036Z I 

CAST'S*r$TH JTfsiltc^ f*F«9Rl W'G'®f®T 
fa? ^®gl ^*fw i '$t?fa (tft^-ftc^i cu-e 

31 I 'Sjfe’TffiT ( symmetry ) W9 

wt *tt5$ ^rl^ww vfk? >wtwmtCT fa*ifte fwre ft* 

4*^st*m *C'e ztftfS «rt^r«i *£$& «nf%CT i 

^f?c^ '^^f'e^ta 9ff8c*i« fS^ 3pi^ 

f^tn i 



'w*n i 

Cft«RF 


^twt«i ’iwitiR r *c* ^ ^rt^i 

(Invar) ^t*W 4 5 F«t^ b^I-«t»rt5C*t? trtM ^J*z m 1 

-36% f^-rr^n f^at«rt^ •H'ws 



in 




^srefa i ^rsiwi 4^ ?« itii 

<f^5 ^51 51 ^ #)C5 4^fS $**ttff55 csrfr 

c5t$r?R c it5tcir ire's?! if^s *kissf «rrc* i 
C5t®f8?t brft ci $i«ti-ws itw cst$« 

flf <5\51>1 S»*fC?l?| R* ItRlI ^5t?r fc*fci 

C'Ste^r i ^T5fi *?e*r cwti?-frro5rc c*ti« 

59 il i 

^5ft^?l«l : >S*f& Itf^Rs art«i¥ fWti 

*f*r® 5^ci i ^ 5 ti cit 5 t?i I'S f%=rf5ir brlf-nfc 297 

ci. R 5 ^ 1 , f’Rcn *$6 a =5® 5 tci ? 

cit 5 ti itsaRi frrfHPrfr 3 1 ci. R 5$c*f> fn®c^<i ?s 
^fBi frtfj-iifc 2z ci. R 5^ i 

3/=297 

.*. 2/=2| 7 -x2=198 

Rtfi-br^r-nfr = 198 c 3 !. R 



* ^PfT^n <3 ^irra 'snw 

[ Surface Expansion and its Co-efficient ] 


fra r 

^[®Tsl-*OSl 

c?m 


C*fa« 1?8CT I s 


< - h -> 

A D H 



ffe? I W\4*\ 


«t5ti *w«j fwwfr «t*rw 
icfc i ^®?m ci c^Rq- 
®i fa<ri 41° c2f=^ 

R 5 ^ itfkl ®t5tl 

*rci itfRi i 

«(Rs f®sft ffe 

wu c^R'S *mc«f?f 

il|5”F C^3R55|Rf»t| ?5C»ra 
G! 53 <5t5tC^ <k 
^ifftcsfl ^9! <2}3t3C«f3 

^«rte <rc®f i ‘3’ (R>i) 

Itll aWH 511 59 I 


iw wi iR 0° Rat sstmtarfi c^e sk^ti c*fs!?i s 0 «$iv 

i° Rif) CT^Cat^B fetf! C^l 1 ! S ( ; ®t5l 5^C*T = 

S 0 C5S5CH w t° Rift Cl. ^RtfS (S< - s 0 ) It v$ 




J) v » » 



.*. 1 455 


>J 


1 



stpft *nrtc«fir «prfa«i 


w *ro»rrc3 ^tcatfsj <5c*ni 3=—^° • •• (x) 

Sox 

^sn^rf^r, (i) s&cs s,=s 0 (l+3<) . (ii) 

‘3' 's *«.’-* : 

®w& frcar, abcd ^>1$ / 0 Mf^fnfc ^fS ^ifwas 
c^aw^i s 0 ^c«t, 

s o = ^0* 

wan f feat Mi i t c*ra*R s, 

^®i; ®/=aegh ^sf i ^t?1 ?tc*i ^"srf^cii: 

It =l 0 (l+<t) fe$ S 0 =/ 0 3 

s, = Sq l + 3<)--(i) s f =/< 9 

.*. ?. 2 =Zo 2 (i+<3 2 

MK,s,= s 0 (l + Kt) a = s 0 (l+2<t* +<*t 2 ) 

fe$ «c 'sjsjs 3Tfa ; ' 5 Te43 c§ti> <3 

^C 9 W1 Wl K5T I* 

s,=s 0 (1+2**).(ii) 

(i) 4H’s (ii) S r v£)? sif^ JRtt qf-OT : 
s 0 (l + 3*)=s 0 (l+2=t*) 

^i, l+3* = 1 + 2 <t; ( s 0 ffin ’f’f ^pfirai) 

*1, 3* = 2«t< ; *t*F 5^5 1 fac?ia ^fwi) 

Tl, 3 = 2<; (< VW ) 

ismfv5Tc^ swi o \sm 

[ Volume Expansion and its Co-efficient ] 

S 5 t*r sfnrfta 'sffirecsra «prt 3 *i ari>i effe fesft ^$1 

^fic« c*t*ra *mc*fa «rr^5w?j ot «f®rfa«i 

< 5 titc* & *twtc«fa «fanrc;«fa ^*rt* ^ 

(Co-efficient of Volume Expansion) l ‘V’ ( atHl ) ' S W33 

*fa1 «t*ft *31 ^ | 

^ v^, «5jj feat «l#ifii refa'S to «rtvs=r v 0 

iw f feat ^mtwfn v, 

S 5131 ^C*t, V 0 TOWW f feat ?ltf^PI (V, - V 0 ) 

.*. 43^ TO*Pl 1 feat ^311 3tfW y* ' ~ v ° , «nn'3!^ ?tro 

V 0* 

TOftpitor y =^°- 

V 0 I 

<*fw ’00002 w, vfefl <* = -oooooooooi 






TO1. v, = v 0 (l+Y<) 

Y ''S *3 : 

( cube ) Wit Ml 0° faiftro l o «W *° fa3lw Zi 


*fc»i: 


II 

O 

t— 4 
+ 
* 

• 

• 

• 

csc^, v 0 = / 0 3 

4V- v ( = v 0 (1+y t) 

V,= 1? 

.*. Z t 3 =Z 0 s (l+Y*). 



'STfttil (iM<t «W^ Stre s»j%5T % 

Z* 3 - Z 0 8 (l +<■/)* .(ii) 

.*. (i) « (ii) l?-4ft ®«s srftC^ fsrfifcai : 

/ 0 3 (1 + Y^) = /o S (1 + ^) 3 

= /o 8 a+3«c/+3< , <*+<V). 

* 5 4 ^ < 3 <nf*r fciora s#;t sts i 

/ 0 s ( 1 +y^)=^o ? ( 1 + 3 ^) 

SI, 1 + Y* = 1 + s<f, [ Zo 3 Still ^®9 *HK* «t*f *finl ] 

si, Y t=s<t 

si, y=3*. 

*, 0 « y-* *rc*fj s 

*twi arPntfi 2 *=j 3 ^st 3 «.=y 

*-§ w <= 3 

^sft, <=I=J. 

^ 4 S c^t^'e w<t V-s srfa srftl stfatfs 0 « y-s sfa« sts i 


^Tf=s?te~t 


StSW® ^tCSS Still SS^ S<gS «Plt*«| ^ I S*f^ Wit slStSCSS 
*tfwt*i ’ttst® ; sssfss c*?m to fsf cs^ti; fltrrthi sutt^iT creaj 
«Wvi ts i w 'wfafs ssfa i apm*i« 
ssw s^s s*t atcst’t ^Ff%c® mcs i 

bf^TJ <2t>Tt3C*t3 '®*Tte (<) (Co-efficient of Linear Expan¬ 
sion ) % 4*5? c^t^'e w? f&D ^si ^f%s 

■sisissc* br*j ^fststss sMts sct i ti « t Q ° (gs^ts cstt-e ws 
qst^ts li 'Q l a> 4ftK $^ts Mi «fstsc«ts tssfa < ^t?t. 



h-h 

hit^-tx) 




fW esm* 


cvft^^ s c^t?i« f*r®tarci br^T sttftc'T? < x 

« < 2 jitv 5ft om*t* * 4ft f*t^on w ’Wflfto ctUrf 
« tV5 ^f3C5T, tffc\5T^ C9IT?1 'Q f*|WRI TfC^ btfl 3^ = 2? 2 

*rr«n i 

<2f*rf3TC«fa '©*ft , y ( 3) ( Co-efficient of Surface 
Expansion ) l 4ftft *5*\ 4ft 3\5t>1 

mf^ ?$, 'ST^tW ««rt^ ?C3M S, « S a Cate'S 

t y ° « t 2 ° ft?**? ^trasi 3= C , S , 1 2 J —-v . 

s iUi — t i) 

'Slftre* '®«rtftf (Y) (Co-efficient of Cubical 

Expansion) l 4ftft 'BTfo^RJ C^« 4ft feaH ft^Sl ^ 

to&i w sst^tc 3 4 ? unrest «f*rr?it«ra ^ ^ i 

V « t 2 a CftU'Q ^ Vj N8 V 2 

Y = _ V _2_- V 1_. 

Vj(< 2 ~t i) 

«t, 3. Y, $?tnl btfj, c^apfsi *rl ft*Ri ftps* 

^ sfl; f¥=s clears ft\ vtc?Pn^i» CKft* ftn?i ^c? i 

<, 3 'S Y ^5tOT3 *TC*fJ *R«: 


1. What do you mean by the statement , * Co-efficient of 
linear expansion of copper is '000017 /° C. ? Does this co-effi¬ 
cient depend on the unit of length and the scale of tempa- 
rature ? 

2. Co-efficient of linear expansion for brass is '000019j C. 
A brass rod, is 1 metre long at 0°C. What will be its expan¬ 
sion at 100°C ? Will this expansion be different if the 
rod be hollow or solid y narroiv or wide , or again of 
rectangular or circular cross-section ? Give reasons for your 
answer. 

3. Describe a method for determining the co-efficient of 
linear expansion of a solid. 

4. What will be the expansion of a copper rod one metre 
long for a rise of temperature of 20° C? 



*PrKfwf 


^8 

5. What will be the expansion of an iron bridge 400ft. 
long for a rise of temperature of 30°F, < for iron being’ 
'000012/° C? 

6. A scale made of steel measures correctly at 0°C. When 
atmospheric temperature in 42°C, a rod is found to be 80' 
inches long when measured with this scale. What is the 
correct length of the rod ? [ °c steel—‘0000ll/ 0 C ] 

7. What is the defect of a clock mm by an ordinary pen¬ 
dulum ? How has this defect been remedied in Harrison's 
compensated pendulum ? If the total length of the iron rods 
of a compensated pendulum be 99 c.m., what will be the total 
of the brass rods ? 

8. Define co-efficient of surface and volume expansion. 
How are they related with co-efficient of linear expansion ? 
Deduce the relations. 

9. The diameter of a copper disc in 14 inches at 20° C. 
What will be its area at 35 C, < for copper being '000017\C ? 

10. Each side of a bass cube is 5 inches in length. If 
temperature rises by 10° C, what will be the area of each 
surface and the volume of the whole cube ? 

11. A rectangular plate of iron (<—'000012/°C) is 
1 square metre in area at 0° C. What will be its area at 
200° C? 

12. The volume of a brass ball is 200 c.c. at 20° C. 

What will be its volume at 140" C, given <c for brass 

= 000019/°C ? 

13. The capacity of a glass vessel at 0°C is 2'5 litres. 

What will be its capacity at 100" C? [ < for glass 

= '0000095/° C] 

II ^83 II 

2. 019 ( 71 . a, 4. O'034 ( 7 i. a. 

5. 008^, 6. 80-037 ta. 

8. 66 £71.^, 9. 154-079 

10. 0-0095 4Ts 125 071 sralf*, ll. T0048 ^ 

12. 221-505 f^. a, 13. 2-5071 fata 



vsrfirmr 


vm «^rri(Tfg finrare 

[ Expansion of Liquids and Gases ] 

.WfiSW 

^5t aattf« fac^r a^da aatctfa ana «iatfa's ^a 1 f¥s- 
^sa*i aatttfa caaas fatal 'ataia at^ i ^at* t*ra ^ af '®ort 
«W?i*i atai ata ai i cro *rtTO «wa«ft ^mca f^c^er faaa i 
^sa^a etman 'sa’ftaa ^ miWta =*m *£ca^ am ^alcs i mica 
■sac^a «prta e i atfnata «f«rr<^ aft's ?^ca i 

•tftel s ^f5 a»tc5a ?pt? ®tc*i *j< a'flai f^ftt atai *i'S' ^ftal a* 
a*ai i feftfa fenta ^af5 aa* a*tt5a a*f sfcan 
a*ata mfota t ata a*al at 5 ?, awca ^ awa aw 
ssaa a i ^aa at^a vsamsrea fata* 

asra atftai an^fS ^af5 a? aaa ^raa area; ^ftai 
fat«i cam at^ca, <aaca TO^c^a &ataa ot<s a 
b fa’sre atfaal ^tfaa i ^Taaa ^tata $$ai 
a st^ftai c faajro ^iSai ihvfai i Tartar 
^ta*i, aaa m*\ ^aftc^i ^tesa maf5 ?raa ^a 
m-acf mtaai eiata «iatfir® *a, sstma a'tm 
*ttcaia teecaa ^twa ifa ma »w ^sa*i ate atfaal 
mTta i fa* ^swaa atm atfttaa aaa m 
ssta a^ai fastaa ^aa« aaa ^a 
«aa* siatfas sa i 'satmi «tata*i aftl afkaa 
«jata«i mtman ca 5 !! i ca^ai ^aa ^nta ®d i 
a^sata ssatma <sprfoi fa<a afare Ptw *itcw 
^pTHM'e a^n 'atraai «t^ i ^ aate am at^re mta *► 

AB=atwa fiiataa 
Ac^atmi 'Brrat® «tataa 
bc= » <as&5 fifataa i 

f%ag, BC = AC + AB . (i) 

^satt, <RIC»Rr «t?<5 «t*lt?«t 

=m»ra < 2 t*rfo«l+»tTERr i 

aca a^ai aia^, t\$ ^fga f^scaa fit^wscaa =s, 
^g5at?, ab ^rtja ^a^a ^ta^a = ab x s 

vaa* AC » » „ = AC X S 



'ssa’s fes: 








^ *rfcara ' 5 rfa^R v uw ^11 %fa 9 1%^ tm ? 

*sfo y» Y « yg wfaFPT «tf ^ 'Q «tmt« «prfas*ra , s e n^ 4?t 

■*itnnr ^’trwtc^g ^rfn^ a^Tfatfa '® e tt* ^t?i 

y _ «RR) «WW_ __ S.BC 

’sspw awfw x ^n ^fa v x q 

Y'_ g gcgra ^Tt1>5 a>Tfo«l _ S.AC 

awfa* x ^si ^fa v x e 
y g= *rtrara sPrfa*! _s.ab 

awfa^ ^ v x q 

f%^, BC = AC+AB 
• S. BC _S. AC S. AB 
V. 0 V. 0 + V. 0 

Y=Y' + Y? 

\asudsj ounio gpfT^n fa'fsr 

[ Determination of apparent 
expansion of a liquid ] 

Otfsfa % vilt «Wt%^ «a^f5 ^£53 TptC^ I 

3Pt£^? jj£*rj ^fB *np '9 *it! 1 jpfafB 4^fB trf'Ol 

dttaj w s»?C 5 Ri ^tf^t^R! 'stctR *wj 1 

^C 5 i?r dtta? ^fB «m:^ff^^t<i <g?rt$si wwn srw *rffor 1 '®H*w 
*rr *ftc 3 t ^t^l f*£*«l *rc* ^tTf? to* sfoa ssto* 
5 W ^f?£<$ 1 TO* TO* *rfC 3 [ itftflftBf* ^?t^ii ^t* 

^§Wl *jp<rf?l SflfTO ?^£* I TO* *£»jj SS<1£TO at*fe*F « '®Tte-'TO , ?t* 

'sto* «rt*tt® ant**! f*<* ***l *T$c? 1 ^ srtc^RT f%^£** 
'arfu^ wM «jifro$ «?n?ra a*t*£TO *rf«n *rt£* 1 
^tcH 'smi'SR a^tTO* , Q e ft^ *Rss c*t* *fro <s*£to a?® 
a^t**) ^tai *tB£* 1 

aj«rr€t % '®S?5i *1*1 ( by weight thermo- 

meter) % «*R «rHrfTf*fct* 4**fB ^£5* 

cstB *tro 1 t*t* TOnfB f(^ sw «ttotPfl 
(fks* toI 1 TO*fB a*r.* -pi 

'S^R ^1 W I *W >lf 5K5RI ^ 

51WJ Ttf^m ^f 3 !^ «t*f ftt»I 
amf<i'$ 5^1 ^1 ^ 1 

it>Ql ^fksr ^ 

fat ^ fa^ mm* mtn 1 ^ « frw ^f^ti 



8*5RfKii: ^ «rrr^tfsrSts 



« ’tJtOni tfPTfol 




<s*»r still sftsfc *jf srl & i sftsffo ^tr ^csi ^sftsi 

St^ffa? CS»f fafSM SCS3 feSTOfa ®<7t ^1^91 <3N! 55 i«l*R- 

fcstc* ^f% 5 i ^tfttss *ni oft ^fssi ^1 ^nstii oss s^i ss 1 otsns 

Sftsffr? ®t *1 fcwiftfttfc ^ ®rft Cft faf*H stsi ^ 1 
stress OS*[ ePTtfto St f ?tS ^C® I W 'Sfts Oift 

Stftil Si WI ^ftfCO foot** OS®! ’tSS BiftS ^FStS 1 

<4Ss <rr sft ^ftmi »fai sftess stftcss <n ®ft *fwi ^ftst 
Vt-Gl *fc»l fcfftSF OBfS ^1 *« I fe^tSS Oft <4SS ' 5 W- 

^ts 3jfes1 Stw I 

4*is sts srti sft: 

coy 5JtS=^ SftCSS OBR 

012 5rtH=*i° CS . (SCSS S5t*ttc* ) <&SK5faOSSft <'GZR 1 ’ 
co 3 Stft=<a° <71. ( WT SfftS Ofttt* ) «*■»*(< 

^srrt 'esRp 

.-. #i 0 c ®t*rtcs sostft ®s®i sftsre *c* = 0)2 — 0>1 

=«1 tSJtS (ssl Sft). 

arc* f^Cofttre sostft *ft stales' %< s:* 

= to 9 -tt>i=>m a <ats(sslst^) I 

sjosn *tig« «t 3 rt^ e rc^ fcc*r*i tyC ofttc* my osftir 

«rtro=*s* <71. ofttt* m 2 arts osfts mvs* i 

appisft<i“ <71. <st'1tW OiCTS ^=dm./ ft. ft. m, 

ty° cs. ofttes m sues* fttitos= m - 1 ft. ft.=sss stress 


*rtWS 4S° <1° <71. OfttFS m 2 atlPRl fttiiOS = ~~ ft. ft. 

CL 

fa*»!, alts oft t* <71. ?m? ssst sfttss si 

- 1 ft. ft. ^ts ftfrm i 

a 


S.tx <71. &P®ft ™ 2 ft. ft.-* # 2 ° <71. fcswt* effift® 


sfal --/- ft. ft- <[S I 

CL 

^^Stx osft* *ftt* ^slscts srtts, 


m \ —™2 

ws&n *rKte = ri rf" 

^WRH X TO151 W 2 x ^J 


t> 







_ m\ — w 2 
mj«2 — tt) 


*rtC 3 f X §WHJ 


^rm«l 1: wi «ttrfff^t9 0° q*. ssWw 300 art* *ttw 

Wi l 80° c»r. «t*|w 3’56 m W I ^tc5? ntcai 

J! Tfot»ra ^t*tt« «PTHWI ««it* ^5 1 



fi^fsTS S5?cai? gg _ 

wm* x Sqs^ra 


3-56 

(300 - 3-56) x 80 


= *000151/°ct. 


&TteS*l 3 : ^f$ cmz*\ 20° (ft. 2000 q>r 
«fOT I C*m»TC ^3^1 40° (ft. faft, ? 20° (ft. 

40° (ft. ^t*ttcn w amwii wrt* 

=30'2 x io- 5 /°c ^ trcw fatfr ewsm w?='000009/ o c 

^FftFsJ apiftcur -all* Y<7=3«t£7=3x'C00009/°C 

= 000027/°C 

.*. *ftci arctrofo sw 

=Y' = y- Y®" ■000302- •000027/°C. ='000275/ J C 
><pr siw ^Tf, fapfo Mf*rc ^ =£c vstr^r 

■• 1 (2000 - ®) x (40 - 20) — (2000-®) x 20 



•000275= 


x 

40000 - 20® 


*1, 


11--0055®=® 
1-0055®=11 


• • 


® = 


11 


10055 


= 10-94 


^Rlft fatfs 'ZStrW €3 = 1094 3tt*I I 


osiers epTRrq fir^fir 

[ Determination of real expansion of a liquid ] 

*N* ^ ^ a tort *rf*rte «wn 

nff« ntcn aprtwn ctw *fk*i 

4WW *tt«n i 



« *mc** «t*t**t 


*05 


EP3 



I 

I 


s ’it^rcsf^ ^mi^i «t*i*‘i *tc&* <smr^ ^jirrac^ 
5 tp$ m i *fs*k ^*fB *tc5* *itcw fast* ft* 4- ^**t *mw *t*i 
-t< ’•filOl C*fa« ^3^1 |fa *i3F TO* *ltGH fat** *11*83 
«f*rf*S5 ^51 *v®Bl ■p^TPW *?$ *Ff*t* *ltw« «tmf*^5 ^*1 ft* 
to&i «j**i *f*c* i it*t* *ftcas* f«^nRr , »!*ftft 

TO* ^freq TO *tfa* I 8R* flea* M f|%5 *T(Rl *w«r 
«&*i *mw i *rtcon *t*j cto* ^**i *$*1 

^t** »e»i* *ttra ** ^^* toj ^*5t ^ 

-et*Tfa ?$c* ^t?t* <$*e?i* «t**» «j*t*«i i ^*t< 

ntcar« i^bi «m ^tfl’Pt* *r$i *tffa*t*l 

shot* mw ft<* **i *i* i a«rtR ’Ttca* 

«j>n* t ) ^t^i* acstsR ** ni i vn^ *sfBc* <§R*5- 
«mra^ <5T*OTcfcrfai>T* ( Constant Volume 
Dilatometer) *e«T I 

\55r<?ra 2pn=n fafa 

’fSWtTO ^5*C5i* 4t^5 SJ^it* 6 ! C^ftjft* 

?r*TO* *rtTOT ft<fa **1 ** i fka **to* c**l- 
fla c«re*1 'TO i g x Hj h 2 g 2 fe**'t*TO 
^*f^5 TO* cs'c^r RtB*R >a*fB *tc5* ^ i *tcs* 

^fl* Gx Hi'SGj^ ^*r$$fB fe*fl1*«Tt* ^*fT5 
*w Hj h 2 'STs-r i s^fB* mm 

^f*5f ^|T«n I ^C*|* Gi Hj € G a H 2 'SR*! <}**- 

<5tc* <§^fB TO* toTOi* 1 *f*c*ft^ i *n*fB 

TO*i> j i-xa* Rsfjf^n >5® « 

TOfB* ( J 2 ) wfwl TO* at*!* ^ *Wt* spijfas 

S3**tc* f*fa ^*3^T* *N1 3£* I Tj « T s $|fB ?t*^ ( sensitive ) 

TOtftfef* i TOt*i Gj h! « g 2 h 2 ji^* s^fas 

'®*c?!* §*Kgi ft<9 **i ?* i *tC5* ac*i* 'si^'fft^ ^*tc* 
( h x h 2 ) §wi* *i*t* ^?t* ^** fan wm vpt^n 

C*«*1 I 

*C** ^*3«t* 5|Sf! *f*W OPH *ttc* Gi Hi 'Q G 2 H 2 ^«* ^c®l* 
mm <$**! i f*« Gi Hj ^;*tc* ^ fesft 

>ii** g 2 h 2 'SR’nc* *te*** ^*3^51* *tftw rc^i* wfT® ^*c^* c^e«!R* 
*cB I 

*ft H x H 2 ^•J^ft*'®^ Gj Hi JRW 1 * ^*!R* C®!C«e51* 

^SB'Sl h 0 4*s G 2 H 2 ^*C®!* ^bt»s*>t ht ?*> 








? 8 « 


h 4 fa*sra « ?t^r 5t*f 

= h 2 fa’sro ^3*1 « *1*3 ^ m 



8W; fej: 

<$3t9t3 sffi «j»rfij«i fafrs stc* i 


31^3 m b ?tc*r iw fC « o°cr 

S*3i?[3 33* dt « (7. ^*1, 
•B+Ai d t g=B+ h 0 d a g ( g = 
«[f%*3* *3<1 ) 

•*• /?< d t =h, do 

Wl, ^-=-^=l+Yf 
A. <7i 

(Y=^^c5ri «tf^5 «prm w) 



OTS^ h„ h, « *43 situ *lffat 
ffin fafa *31 313 ; ^<ft33 


vSlCci<j 2PIT^n 

[ Anomalous expansion of water ] 

C*^ ^*1 WfC<3 ^*«1 3Rt^ *1?tfc>l '*1^53 

*tfare «rfc* *wi ^ 3^51 * 3 ttc*i *fare «rtt* i fa* ** 4 *fi> 

fad* 33W3 <$3*1 3tSl3 C’SfCOB 4S! fastest?! 3jfa3R C331 313 I **!£* 
3ft awt** *firai 'srtifl S3, 'sisi s^c* c*f^i 3t$t3 *t*i3 ^TW3 

aptn stree* i fa* 4° ct. w iwferm 3^53 ss^i? *3 

^*1 ^133 *3l|t5f *51 «J3tf3^ S3 4<K 0 G\. ■'it® S^C$ 

3tC* I ^3i 9 f Sl’lTC'IC* *£913 <Jjf»3Jit^ <21*13*1 (anomalous 
expansion ) 3C* I fatH 3ftfa <lffal Sjsfa 3131 SSI «WI*1 *31 313 I 
<2W *flWl S ^3£9[3 Sl*^ ePTW ft<C33 4*fi> *TCM 

*f|55 *1«31 SS^ I $St3 } ^‘*1 *|t3if*j< «rffaC3 435: tS13 ^ 4*fS 3* 
**1 H* 3’^ st« (. *jfa *fr® <13^13 3C^5l ) I <Tt3lft> *t* <j4 *31 
S^®T 3lSlC^5 3C33 fa^S fa§i|3 <13* *3 I 3* J?^3 *fs^ 
4*f5 C*3 3'^ 3tf*C3 I £W3 33113*3 «Vf3 3C3J STq’Jff <1tajf5 f*pW 
<$3TS3l 3T3 I =[E»I3 3C3I *»1 4*fr| fat^ ^55<?T3 WtftlVI f®3 S^C3 I 
<TtC3J3 *C913 ^**1 ’t** 33C*3 31 0’ C3^MC\5 C^fa3tC5 

ff*F5 S^C3 I vfl^3t* ntaifS 33C*3 U>13 f^53 S^ 0 ° C3. 
^tp vi;*f& *5 *E»R <TtC3i ^*1^31 31*1 S^9| 3lSTC'3 ^f5 *C?13 ^<1C3 
*tC* I <HC^3 *C9T ^*fg *tC^tfafet3 < 5 *tSSl 3131 SS 5 ! ^ ^f5- 
fa«(C*3 31^31 «W* 3^3 ftC3 TOtfavS *31 SS 5 ! 31St^ *5** 





*8i 

tot ^ <*rfc^ i wm ^t*tHtart ^ nr^^t'QTrt? ^wcf 

Wt Htftc<3 sftftrc I «rfa h° CH. HOT* WXi ***|H «wr 

< 
o 

f 

c 
3 
w 

1001 


1*000 

o' 4" 10- 15“ £0* 

TEMPERATURE 1 

*« =K ffo I «CS[9 snf%2rt« tafa* fej (graple) 

*fl i 8’ hi 10 ’ ch. hrtI i cw<rf , 

«WCH 0° CT. ^<3 4° CH. HtfWT8 5f9f &US 15 , 

ft*, 4° CH- C’ftftHtS *RT «f»I ' B TfHtH 4HsfrtHl sjHtf^s I 

Wtl C Ctf*NW *fthFl ( Hope’s Experiment) ] 5 

C 4*fi> «rf^ C5TS I fc*fnr « ^C5 ^fi >, T x <SW 

t 2 cnfiJctf® «itr^tf^t? 

<SfCH»t ^HtH 'SfTCS I cst$ffa 

^1^rfsrff% j ^f3 *tt3 i cFf«fg 

ft'SHi *jf ^fHHl j *rtca[ 

*TC«I« HHC^H RH-faal'l (Freez¬ 
ing mixture ) «i ^5 I 

^h^h *w ^fwt j^ch i 
«TCCT &TC?* «rtc<Tfs[5t?ifBr5 
c^tH* *ifsH^H »i*j ^i htIch 
HI I C^H?[ H^SH «rtC^rfHT»tni^ 

*!t3*f appf Htftlll 'Htft:* i 
%5H *tti 4° CH. 

^HtH *1* ' 5 Tfa 9 f$ Htf*(EH 

Hi l ft? 4$Ht* UtrftfH&tM* *fli 'sJtS^ *f*W ^ ^ 

HtRfll 4° CH,*4W %5 sfaul I *T**R 3R1 CWlfe CRtfcTO¥l 

j&** TO®1 *Tf3fl1 fcfkH <W <trttf^tc« *tft 0 r c*f. 

*rtO HtfTO I H^SH vtt^^tn *ni ft* dXft'S 4 ,( CH. 

ftl *tftc* I 

II—>* 



88=R fB3i S Hifal 







•rcrfiwi 


*8* 


<*m ^itrttWrnr 

^t$*t *tfaj 3313 faa i ^ra*ra J *rftara f^-f*r«tc*r^ 



^c«i? c 5 ? «5<"t ^rfc^ * 1*1 it'Sl aj3° 3 °*^^ *fc«i 
^ ^f% nt^ i ^tcM ^gora w[ ^mi '®tf| ^ *w 

^tc5 artfart cn*i ales* vr fcfol ^*tnra ^ art 
i 'srf^t? j *tiort 3s*ra %s«i « ^ ?$m alts aifa^ 

ii)^* 3^53 ®9| ^t3 >5Jrt ^f?*t I a*tC53 UTrfTftfrtMS ’Tfi 

am alffr® *ltf*PI I fa« atrttfiitCTra C^'R'e *|ft^a 

^ 31 I 3R*t j ’Ttcani ft5«tC‘5t3 a 5 ^? Sfc*3 §3^51 4° 

3tfa9[ I *1* J *11053 *K*m ®C?T3 ^Wl 4 0 C’lfttttCW 3*1 C5 

alfaw'e atf^ *1, 3<r ^fa*n '3tK 9 i? am ^ tRinr 

^^3^1 0° C3. dfa* <5^1 ^3C3*5 ^51 ^503 «Ttf^1wT I 

B)5j ^C’f’Fl ^3> C3^33t ^s*fE3 '®ffa5l $ f^C$ 

^Itffa 4?; ^SltT3 
avatf ^tPrai ^*1^3 
wm $*P31 o° ct. 
•rta affair i 

wc@Rf 3jf%apto 

«tarl- 

<3f5fl¥5l : %3a*fTC 
CWCi aft, 3^W, fff 
spmora «?3 
^*rara tip 

am %5?i 

f63 : wt'Wt’l W <*ttc?p I ^1^551 

^cff)l5 aifaHl 5t? 3*}t53 W ^ftiJ I «tfap?1 5fatf5 

a?3*t 3*tC55 "StS^ ^1 4° C^OSPS ^3^515 C’ftfctfl I ^5f3*fa 
\q«(3 t§*fnHI 3f*l '®rJH'e ^«T ^ a5*R ^5t![t3 ^3^ ^f^Tl at3> ^3tv 






l « *ntt*R 


*8» 

■Ttt Htt5 HfcH Hi I Hfc5* TO!3 vi 4° C’lftutCV ttfVTt ft* 
fe*rora vi o° Hifim cm *tf* «rfvi hw ^i i oft*c*t 
HTORI 4° CH. SfSf «||f%?1 qft | fcrt* ^Pl Hft5 

4° ch. wn *»!&* «rfl| fron * to *rt« i 4 ^ 5*1 hi ri*i 
stc*n nfc® 0° c»i. ’ft® w *jh^ 4*Bihi ntt'®. 



< hr fSai: to. hsi« ^tms *tfi«ti 

^t?i sfai & >i**t vrhcn vr 0° ch. *rt* ntfifai ffa *w iwt 

«f>| ?^5t'Q ql^OT *ltf%V I TRtH VI5H tftt%«ni 

ttfwn «tt*i w 5^5 hi i vsira w ^jftaFt* «t*rnw «t?fvi 

.^fB ^j3TfH 4orfrR HT’fH I 

’TTTFRf spiraq a nra^-43 ^ 

[ Expansion of gases and Charles’ Law ] 

wiirf rtRutfe Hjtpw frft* 5ic*fir fcv m i 

W®I4 VI qjtCTO «rfmH* fc*ft FfC’m f3F?1 TO HtHl Htl I 

nt^« HJlFJ* 4»!WI W i 5t1 « §¥®1 
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c^t^'e *ntc*ra i tow <tr»! 4?f&? 

tflFft 31^J ^C9r ft? ( constant) I 

?c?rc*ra ?jt» wmi cwft?tft fafirfc ftfta 'sw? 

*trtc*ra ^?T? Btc 9 !? ?j^ *ffwf%« ?? i t^?t* 

tmt«ra ^ra ‘^«l’ ft? »w W i f%« *rw?i ?ft ct?»r 

&F5t? *lf^5 Wftr®GW *tft^ 5f*J Ff^ ^ttl tfaf SlTOF ft? 
ttfws ^C? I S5*TC C«rtl ftftfc 5tC*t «TCfoS ftfiffe 

wsftftfe (2lf® feift C»lf*5c<5}® ^»3l 

^ftw vv <& ?irlc*nr Mt c*if 1 *Scai® wt¥BCT* vh «rc»t 

fcllCt ffl ’It?! I Flafy-4?1? ?3H t? I t* «ra?*!tct i 

P F|C*t *wft* trlM? 0° C?. ^81? WtfW v 0 ft. fti, 

r CT. WTO-h^x ft. ft- *tftw 



>; 


2 v o 


273 


ft. ft. 


» 


M 




ft. ft- „ 


M 


r „ * „ ^3 ft- ft. » » 

t^5?ts t° CT- Jf tltPI? V, ft. ft. 

V ‘ = V ° + -tf‘S =v ° l 1 + 273) 



= 27 6 3 (273+#) 



^ftf S5t*|ttfW 4*f& 5J?R C?®1 4SH1 t?1 ?T? ?t?t? 273°=0° CH'r 
&Wt° C?. = 5J3R CtC 9 !? ( 273 + 7)°. <J5^ cw 5 ? 5?R Ct 9 !' 
(Absolute Scale ) ?Ff 4K JJt*rf3«fa T tf?1 ttl? t?1 

t? 1 t’a ?1 t"k c^I^n S? 4?$ ‘T Degree Absolute’ ?1 T 

Degree Kelvin *1*1 3$ I t^?1° <'C « T°K 4 ?^ ^^51 4tt*t t%*lr 

t = 273-H. 

aw w (i) *\im m: 

v r=^|xT [ v, *« twji v r c*lt1 tfcl 1 1 

ftl ^g 41 W tf?* 






* 8 « 


v r < t 

*1, V < T, 

^rf« tf*\\ T3f Ufa *<r<: 

Ft*l^ ^ai: ftffa 5tw ^fas ftflri «tw c^t?T« Mifpnr 
-Sf ^Ttc^ ^ «t*ttw?i ^tsptt^l i 

V «C T ; ^?t*N V = WXT 

Tl ~ = 

ftflri «OT1 Cato'S MTtW qft T X C K SftlCT V 1 C.C. 1 T 3 °K 
^t*!tW V 2 c.C.,T 3 0 K «t*(tW VgC.C. **, *W 

Ut’l'H ^ ^»msr, 


'G ^3i 

[ Combination of Charles’ and Boyles’ Laws ] 

ftffisl vm itflpra V, 5t*f P T°K 

ffal, 

to«i ^sr ^*itc?» 

V <* - T ipW 

p, 

5t^ 735 ^$*rfc*, 

V «t T, P W dp^ 

( Theorem of joint variation) 

^spitar, 

V < ~XT,WPT^ 

P 

V = —, R JR* 

P 


*1 


PV 


= R = ip<^ | 


'BOH i|JtPI5 Pi 5t*f« Tj°A Vj, P 2 

5t*f * T 2 °A ^Sltf V 2 ^Itfff WlJflR 


*!lXi-!!» V *=i!!»Y»=« 




» 




■ - t ^ “ 


* 8 * 


&rt***l 1: sti*f '“reftss ftftfc «nnr crft'Q ’lift 

20° p|. 91 ft. ft. tu ^fwtt tot i 5t*r «pfftraf^5 *tft*t 

$wi 50° c*t. «Sr to ? 


«Wt3PTtC3, Vj=91 ft. ft. 

t 1 =(273+20)°k 
=293°k 


ft* **pltCT, 

y a= v 2 

Ti T 2 


V 2 = ftt<? 

T a =(273+50)’K 
= 323 ^k 


TO*t«. 



91 __Ys 
293 323 


= loos Pi.fSr. («rtt) 


2 : 27" c»i. 'Q *rniPni 75 (7i. ft. 5tc*t ftftk 
i c^rft'e ’tjtcJRi 200 ft. ft. ^pi, 50° o\. $rott«ifrwir 
76 c*i. ft. Ftcn sfo ? 


sttftprtre, Pi = 75 ct. ft. 

v x = 200 ft. ft. 
t 4 = (273+27) 
300° k 


p 2 = 76 pi. ft. 
v 2 =ftc«fa 
t, = (273+50) 

^1, 323’k 




p 2 v 2 = p,y 1 
1*8 T 1 


TO*K. 

*1. v 2 


76xv 2 _75x200_ gn 
328 300 

=- X J 23 = 4 -P - 212-5 ft. ft. 


Ffaft ajtfS* 5T5J^1 *ffW ; 

BCDE uj^fg U-'BTtfft ^tC53 ^ I B *tTOCRI CWftfTO f 

^ CD ^E1 ^fft *|1»|ftfcft* 'flft'S I TO® TOfl> 
^f5 ^tCM «ftCTO TOJ w& ^TfRI 'SItCf I B TfaCTO f^3T3 

TO*fl ^tTO'®tTO Ftpt stfrott to C'sd ®tc** 'fiftretr 

^tfos»t Jtfffl pjffSPT ?t<n TO I PQRS S5ftt* S&TO *IW ^ 
SfttTO **|PF CT Cel’ll I 

<2|«fOt WftTO TOW TOW T&TOfo (TO! TO Tj # K) 

stftsi ^cro e 55 fwi utftsi wo s jenro 





*81 


tfwi c 'e d ^c?ra iifcf 
b ^ 'srrs^ws nti mq\ 

W l ^ ^1 *f1^, $?1 Vi I 

sstsrf* nw ^i-*i 
5t»tT^1 SK^ ^P3l 10° c^- 
'®rw?f c^tsn i b 5*t*n:^ 
^ affitfra 5^5T 4Ts c artwra 

^5 ^tC5 JTtfsfSf I 4<TC S 

wr*l fag 4f*t® ^R?1 

to* <ii^ (? ic®c9i ^i 

4Ts tow ?rt^ ^ 5 ^ 
srttl I STR ^51 tit*, 

^*$1 * <*1^ Wt^ 

t 2 °k « v, ^ i 

far®* fcrora ^ m % 
Jtfall TONR «It*n gfr I 


4* C»lt®C*! 5ft I <i*R 



C^fN ^tK ^ ~ — ^- 3 ab-^ fras: eff =?oi? w*1 *f3Wi 

T 1 T 2 *3 

=^5Jtft, ^t5l gfal 51^ ^CSft JT3T81 efttfas I * 

to *ife Mitcro &toto ^a s 

'smrss? % *tfim if% *to ?utcj^ st*f gf% *rw i 
*tol Tftl c*W1 tits, ftf^ 3s « 'srft^ -nitifts i* <a. 
fcq*$1 gflfl ^ Sftt^fe ’tftftt 4 ! §?ffa ^ f^s^ft (Tlf&CSt® $tp<3ft 


Ftc*nr 


273 


•R1 I 


fafafc ®* « (Tffa® *tTtC*ra 5ft 

$TOts tfttaKH p. « Pt ?tw 9 toi *tt«1 Sts 

Pt~~Vt _ 1 

t 273 

far *rto 

ttC*!? Ftofatf *tfte1 s 


o' C*. 


® i' c*t, 


p» 


^ nsl’FtS *1355® JRtliCT «ff*nr WN (Jolly’s apparatus) *1 
'sitS'R “yflt^T (constant volume gas thermometer) 

toi i 4*fB ti to irrfotf *tc53 ^t»ipw *ifw 

to® tot »r»w tos i spifS fcns »rfot» a*$ vigrt 
*ni TOgrt *tf*n to =»ifroi Pmtg i ^ 

«ttc^ uwfB ^<rtora ^t ’TvSt^t TOg i sratara ^*t^t «tts 

#tcR *rtwii (C) ^ten to \ ^U5<t *(111 (C), 






$ 8 tr 


jpj « 3^3 *rfat» «f**r *rtrof «j< i 

33tra3 31:33 *fft® 3 ^ *trfc5 
43 $ fc*tC3 va^ft fw? cw'enl 
, srtes 1 *tlHt3 *R3 ^tjt>jr^ f%* 
«ft?^cst 3tf«r3t3 w 3t*WR*itr 3t33 

33 Tf%® ’ftijvrt’p vat fk^ 3 t«n 1 

333? ^1^f5 C3FC3 «nt?t3 
va3t. *rfaw *ftaf5« ?Ftd3 C3C33 3f?^ 
3 ^ f^i t?tc? ^Vfc3l 31 3tsrtt3l 313 1 
’it^nf’ttai ( C ) -q 3i33-3t33 3C33 ^rtt^ 
fetfffaBtt* sfttfo arc33 3*33 va^f5 c^3 
(S) 'sites 1 

*fiM3 WCS « c*lw 3rft3tf3l>tC33 

* 11 % ?3 1 mslftfetoni $tf& 

*ttd3 *riWW3to 3133 5t*t 

331 53 1 



8»SR ffen 


3t^ (31 ^ c?t3« ^Jt^r )*i< 3T33fk*p srau 333 s 3t3l *rt^ 

*31 *«1 ftf^w 33 *ft?«r 3 taifa* mutton 3 t 333 t*i?t 3 t 33 3 t?cw 3 

c3£5*t fk^ 3t3i ?* i nr^f'Ttc-a^ *it3W3 C3£®3 « 31333133 
sre#i *ttiGw c3t®!:33 *rt«fc*w »ift« 3jtc3tfsifcTe;33 *tti cw 3fk3 
f®3ft §3*®T3 3jtC33 513 *lt«3l 3jtC3 I t?t3 33 C3R« 31^53 
ricai «?*t 3t3l 3t33fk3 s5t?T3 JiMi <£3tt3l 3N1 ?3 1 3tt<S3 ^3 

333 ?f33l 3MC33 3jtc33 $33®1 331 ?3 va?i 3T3333J’* 3jt3C3 

§3*®t3 3131 ?3 ^ vat &P®13 3t3 va^fS 3K3ft 3tcttfsftic33 
3t?tc3J 3*31 ?31 vat '33^13 3t333‘3tt 3t33 swift 5 ® *itnw faffit 

fk^ 3 tfa 3 i *rT 3 w*ffcw *ftwnr c3c®3 ?tre swwi^ *rt 3 cw 3 C 3 P 5 C 3 * 

3ttf?j ^rtentfttm 3td3 3ft 5 ® C3T3 3f3C3 fos $3*513 3itt33 
513 *lt«3l 3ttc3 I vatutc^ ftf«H $WI3 3JTC33 W*f *W1 ?^31 WF I 
CTtsi'S fSlftt ^55 ^3 3 '5t3 STfil f c*f. ?tw ^ $ ^«t3 ^^3 5T*f 
P, « *5» fs^f c*f. ^$13 ^irtPBI 5l*t Pc ?tc9f C331 m 

Pt-Po_ 1 p 

t “273 * 


«l3i 3*91 f5rftt <53 « ft3 '®rt33R ’tltCSfH §3^t3 ^f^ 5 ® 5t*t^f3W 
*ium sf®] 5 ®! >2)313 sffarotl I 

»rf^5 W9* «lft3p5^ S f^flU ®C33 C^t3« ®3^I3 
nf33^C33 ^rf3^W3 *ff33^ ^3 I =^®3tt ^t3 W33« ^(33^3 

?3 I 3^ v?Tl 31^, 








m ®9t*!9 0° c*\. fcwtt *ffi!®n -Vo ft. ft. i 

9j®?rt' 0° pi* fop®t9 ^ = — atfa/ft. ft=p 0 $tnj 

V, 

ft. ft. I 9ft f PI. ^*®t9 ®9PI9 ^rfo®* vi ft* ft- S3, ®t*1 5^Pl 

f pi. for5t9^®9Pra ^T5=- atfa/ft.ft.=p» airt/ ft* ft. (to 


■^Ffl 91® ) 

51«<T7<hi ^ ^*rtni, 

Vi = ®«(1 + <t). 



1 
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m_ m _ m y 1 _ p 0 

Vt Vo{ l + <#) t’o 1 + <V 1 + V 

Po = P/ (1 + ^), 


3=tf^rte~t 

®3C®RI «l*Ita*l (Apparent expansion of a liquid) 2 

-ftcara «f*Tt9«fC® ®ft9l ®9C*I3 «I*lt9«| 9tftlPI ®3P19 ®t*tt® 

<2t*It9«l 9T9 I 

®9C*RI <2^f« «J*Tt9«l 2 ( Real expansion of a liquid ) 2 

-*ftcara <smrc*l ftc^ ®ftral »w ®1?1 C9T5 ■asm e \ s$r® ftrsrft 
*%i « 2 prra c i *it«n 9ti ®tsi ®9W9 eft® «piw i 

Y ®uc9f?i «|f® 2t9t9t*f9 ®*rt®, y g ^ ®9C*19 91 

’Ttcara §*rt<rtw9 ■«it9®3 sprfatl* u«tt* Y' ®9P19 

^m® <2tm7ic*Ri «*n* ?fc*i ^tph : y=y'+y<* 

PFfJI« ®9C519 «f$® «prfw «t®n aMtfit I 

( Dilatometer) 9t9l ^ftt® «PItVI ®ft9l 
7 = Y'+Yf ^cara «CTtPI Y fafa Wl 9t9 I iR® '*lt9®:i 

( Constant Volume Dilatometer) Ifat-e ^1 

^<9 3*91 9t9 I 

®?£913I 5Uf%iJkf« <2fJTfa*l (Anomalous expansion of water) 2 
*t$ fesf) c»i^c-ii® s$t® «ic>ra ^®®l wt 9t®Ttc*i sr ®jto 4° pi. 
■*rti Ji^ft® <*ftc®, ®tim 4° faifto awfcw «rcift® 

■^C® 9TC* I ®®*i)9 4° C9. ®t 9 ftw ®PH ®ITO5I 9*9 i 

^®?n 93 ® sw ?i su i flfteni «t*mic«t9 ftra 

?jf®3R ^lf®3Ft« «PltW I ^jf®3Ft® 

%B*WW W17( ^ « >npni ^*ICT MITO 999 s 



*«• *wKfrot 

4° c*l *f*l «fft* I *3 3^31 

trfwi «rtrc i 

^trtc^rsr aJJTfSfa, Ffrfafafl* (Charles’ Law) l faflk 5tC*f 

fafafc 'suftpfo <?m« idiphi ' 8 rtw3 fast 

fcV5l *fa* 0' C^taP®* vfy ^"'*1 fcltCT 

^fa *rt* i 


1. Explain with an experiment what you mean by 
real and apparent expansions of a liquid . 

2. Define real and apparent expansions of liquid and 
obtain the relation between them. 

3. Describe a method of determining apparent expan¬ 
sion of a liquid. How can you obtain the real expansion 
from this result ? 

4. Describe a Constant Volume Dilatometer and explain 
its principle. How can you determine real expansion of a 
liquid with it ? 

5. Explain with suitable experiments what you under¬ 
stand by the anomalous expansion of water. 

6. Describe Hope's experiment and explain its results. 

7. What purpose of nature is served by the anomalous 
expansion of water ? 

8. Water is at-its maximum density at 4° C.—Elucidate 
this statement with suitable experiments. 

9. On what factors does the expansion of a gas depend ? 
State Charles' Law. 

10. What do you mean by absolute .<■cale of temperature ? 
State Charles' Law in terms of absolute temperature. 

11. Describe an experiment to verify Charles' Law. 

12. A given mass of gas occupies 325 c.c. at 3Cf C and 
76 c.m. of mercury pressure. What will be the volume of the 
gas at 60°C, pressure remaining constant ? 

[ Ans. 3 57' 2 fa. fa. 3 





W-WITO 

[ Transmission of Heat } 

<$tC*f9 49 s 9^ ^ ^tITfaE99 I ^t*t- 

s wt«rpnr tortw ar«n 9 i$re i cw, ^fS c^t^-ra ftc^? 

*<w «m *rt«R ^tf^rc^r *ra «tt* *t?* 9 H 1 9t9; '■ihkr* fc*t? *itra 

»®l ^tfSfCST *199 99 ; 9tf 995l*f I 

m*fT*f S 95l*f, ^tOTf*, 19f *tfe> y*W 9^ &U5 ^ 9W$ 

Tfat^ni 999 ^«9 W9 TO ®1 ^ »tfo 99*1^9 9TO 

(Medium) 9C9 I ^t*T-*?9»t«lW9 C’FCaf 9t9R 91^9 (material) 9t 
(vacuum) 9^5 *fft9 i W 9 f^R, S599 91 *fjt*l9 TO'® 
<TO 9tW99 *$m 519*1 9*9 WR ^9tw 91^3 *rt«OT 9«11 99 I C99Rr 
C 5 lt9t9 fac99 f&59 f*9l '3t*T 9$t*R I fa% 9^ 9»vg« 9^ 'Q ^*1 
9^39 W 19JS51 9tC9S (TO'Q * 1 ? 1 < 91 9119 s ^T91 9*7*1 ^ 9t9J9C9 f 
■pPStTO STtW 9911 9^9 I t9l9 199*1 **9 CT'OTl 9^C9 I 

<5t»t-WR ^ ftirfS f9f%9 «tfaF9t9 9^91 ^ : (1) *tft9|$*l y 
(2) *fft5i|5|(3) fafWll 

49^ C«Tf9t9 ftt*9 4119? A 

991 9^1 ^ ft* ftftfe 

*1C9$ W «ltW B upr *199 9^91 

fc^C9 C9 '919 91'® ft«1 *191 9t^C9 

91 I 491C9 TOf$ \f%C^5 *Tt9l 9t9 

C9, C9t9t9 ftt99 f®^59 fall *tf999*t 

fap9l9 95tn 49 s 4ft$ 9^® '9’ta «t1C$ 

, «•* fB9 : ft^fOS? «W 

*tf?R5E«fa faftf&J % 9 ( 999*1 4)11%^ 9^9 C9 wf S5t*T 

4JC9N 9591 99 '®i^C“t9 JJtm 9^9*t1 ( 91 '»!*(, molecules)«ft ^ 

^1*t *t1<9'®‘l 9SC99 Gift'S 9*9 I ^1919 C9^ 

^ 9 tt 99 *f1<9^st 9?C99 ^3$ ^C9 I ^9C*t 3R*t 'St*! 9 , lf&9 

P9^T 4jfC* ft91 I 

91999*1 9^9 9^9 ^ft*I I ^599 * 919919 *t9lt<9 ^9l 

*tf99?*1 fapJl »TW» I **t9t9 9^ *W1^ TO *tf99l« 

«H *tf999*1 9fC9 R1 I •Wff ^59119 nf99tf9^t9 ^19^597 9^91 fTfC^ 1 

*k 49 ft *r5H 9^1 =?91 9 I 












*rffan 

[ Ingenhausz’s Experiment ] 

5$ret*l fitaa *11101 ^^sfg mi *ma fare m Jtffare 
fear a'caapfS fate* aatt<a a^ a b,c,d mi e jrswj i 
«frejafB area arean^ atrea « ^astvn attsia at%a «itre i 
a^sufa cat^i, 'S'pn, aiai «rff% faf%a are> mi 
*t*tC«fa TO1 fcSftlt l «IC'®J^f5 
area fc*ta Cata ’Wl^l ^ta 
3ff^tC^T 4*fi> *faal *ft^9f1 
^taat CT-6T1 i mu 
*ltarfj« acai «f»I TJt^Tl *fr>l t 
at?tre TVS gfaa ^tcas^l fwaa 
'srca ?faa s?re <£faal atcar i 
a^afaa ^ta «Ttraa ft* 

*tre csrfrsf^ 'siTaaa aftire 
«rta« *faca i faga**! rntn asfat^ w*H attca, fafes are fafsa 
fare *M cata aftratre i 

aaa s?rea acaj atsrafta ca ^rot sgftrai *tcg ^ ^t*ia §arel 
ca*! i areatt '®K*f ?tre area 1%^a ftai ^sta afaatft^ 

^aa fijtrea fare agrees i cataca a*rttre stre area fearei 
catcaa *tsratre ^ftire ^tca ^a° ^taaa« catcaa aftfata ^fa ^$ta 
aaaat^ a fare $>c* i ^att ca area reta afaa^tta "sa^i a 1 ® ca^ 
cat area w ca^i fa afa cata aftica i 

<at aaWi ?tre caai aia, fafsn *iwtc*fa *tf%a5C*fa 
^r« 1 fafan i ret*i grei cata aatc<a <ata afaa^caa ^a^i faaa 
ca aare mft ^Rt^aaf ataare *al attre atca i 



cata^ a^a ref a afaa^caa ^a^tc* ^ta 'sref *tfaratf^5l a*n 
sa i area a^a reta afaatftrei ca^ i *t^, ^aca^ at^fre a^a 
*tfaatfrei *a i area a^a ^ta afaatfrel aafai atai caata 
attrentca i 

*tfte1 e caift 'Jtata ^tcaa ^f8 ?NWi (spiral) 
atai cataatl^a fHata aoo ?ta faattn atattal fwai afaal 
•atat ?ta i f%f aFcaa acait cataatf^ ftfan attca i ^tata 



*1*f-*Ht*R 


^<V9 


^5 <3% I «tHRl fBWI fm 

•ffiwrf^s ?$?! wt^n *rftwns i *?tr® f^wtfl 

*ft?| I fk% «fC3J5F 

<ff? wi siwi entente uwffc ftflri ff^* 

(Ignition temperature ) l ^C5 

^ 3 '5i c’CT cw *«f*rw 

sri i ssw* %i ws *ffiwff?« 

Tf'S^rt^ tc»i f*wflr fcro CTtPnr 

WlTW ftC5 stfftsi 
q1*P®C5 I C*it w 
^tf% mu c’w i 
^rnc'arsi *tttas 
«W : oq^fS 

•rt^ri ^t ?f w 3 

‘orffis’ fostfa ^firai 

TOT «f»l IfWI 
I 4«R BrW^< 

CffatefS ^<f 
Stfall ftw faf’H 
*ict «ro ^fBr® 

TO* 31 I 


fW* St*t 




HI 


«^*s fe?: 

Bf*l ^5fr 


fas: 

Jfil Slfafrsft 


iff? TOS 3^1 6 if?3t^ (Ignition temperature > 

'sftew i ^ w?3tt? 31 ^T^t® Jil i «4tttca[ 

fto & ^t*r -stem **i t^rers *fnara fes? fan *ifartfa« 

^ wn tfJCTl I 'SlS'ft $t3J 

31 I HWl *rt« CH1HTC3 S)«1 S5W W?3lra 

5fl I 


c^fa-? %mi 

[ Davy’s Safety Lamp ] 

<tfar Jfw w *t* Wbr ^t^fap osfa ^ 3lfafc 

fcsfasi ^cih i fa »*wf5 j rf«f^‘i cfeTO^tfa* W5i i ^iwi 

ftatfoj Fiffaftn vTOW Tfrw faift Tfal ut*i fas faiftfa ora 
fass ^ toa c«rw* *rfa to 
















*«8 




I TOT situ ?fu 5 Tlt J I (Marsh gas ) TO ** I ^ 

’fit*! toj* TO to *ni $51 stfara toj c®*& 

*ifiwtc i i to 5$w »rpit» TOM ftrTOi 

ntU I TOtM ®ff53 TOM* f"lTO 

«wi ®ifar *m *r*ic4« 

fac-TO*! ^f5c^ *itor i *to ®fro 

c\sfa* fswmi toto wtt»nr fia*iw 
f^ -sim «kto *fwi ftro 
^tfro ^Ima f*ro «rrc® i f®i vim 
WttTO *t?1 WW ?fer1 ^stl^n 

*t^5 TO?l ^tfttn tots eft w an i 
c>it«rar TOa* ^fsim ficTOrt sqfett an i 

m feviC? aft-il® c^tfe C6tft ^fsrfi’tl C«?fTO 

?pn sit? <rf5c« srrf" TO ®rta TO« ?falt5 i 
^53t°s wto *F£^$l nwm *rf$ro 
*ftH I TOfTO ®tfe* «t*R 5*TO 

4$ ®tfo* toto to fcfai f*nrttf i 



€8«RfR*S GSf®-3 

ft*M« ^Tf® 



[ Convection ] 

*i?Nl TOl ^1 TO 5 $m i 4®f5 ®tcw 

* 

to y® totoi to <t< ®fro toot* ^*i* toti *$*i i ytm «R»ra 
41re to® $to siitudi *?. *i^t»i TOTOOT$ c®f*i$i cram 
fa i cTO *t$u Ftc®* ^5»m cwhto «rf®tc* sifa to 
fcftrocs, toh §n* 5$c® to airs 
TOrac* «w % ®$c® TOfa $to 
i «w fttpritf carte ^ 

*j«t® *w ®tfTO »i^ics i aftce* ®r»j swc«ri>t ?i 
totootct** *ffa 5®TO ®u<i siwj 
®t®* <ara «f«tw aw* c®tee 
®n*faqi ail i to sm jih^s ?r 
fstf-nn cto to c^t 5 ® cw®t an i 
*rtCB« «t*t dt^t? ®c® %w 
^nw ?t5I®1 ?^51 5(t^CTO s »W ^TO 

»tPni ^tori ^ 

♦rcoi ^tcM to ®f?uc^ i TOft, 

^tC5^ ^3 JW\ 5^1 ^TO ^TO? 



««^ ftar: nfisarc cst® 














N5t*Mf|iR 


s ®t?t 3?®i %53tfa®ti i 4§®tt3 wi ^ 3tE®3 
^3*®1 »T5Tt^ 31 ?3 ®® , *F«| 4$ 031® «Utf^5 ^C3 I ^tC3F *tf35SR 
( Convection Current) 3C3 43; ^ sifkm 'Jt'l-’l^ 
?«3lC^ 303 l *(®43 3«rtO*f3 f3f®3 

^£*13 ^t3l^C33 3131 ®13 3*lf5|® &m ^ 

•stfaai^ ®13 3f?533 m S3 i 

®33 3Slt<3 ftlROt ®13 dtfCSW 3*f303 3f3533 
<3tt®3 3131 3F33 33® ®33 ^3tc^ ^ftsl 3t$C3 
43* ®1333 3jjj3 '3t3® ?$E3 I 

3ttChl 33tC<5 C^OJfS 3f3MIC33 &f1S3*t C3«3l 
3f$i:® 31C3 i 4®fB c3i33tf® «rcf*rai §stc^ 43*16 
{WSW-^rrf®* f53f3 3131 Ft3M S^ I f53f33 ^£3 
T-^^C33 *Tl3lt3 *1T>1 43*fB fgc33 3l 4*t3JgC33 
3t®1 Ipn^fl CT«31 ?|3 I Hfc® fwf33 C3131313 
f®®C33 «R1 ^fB ^tC-t ft®® 5 ^ I 433 43fB 
WW «£|Vtft 31 3m »$Sl ft3f33 £ & 3C33 
4*fB3 ^33 3f3C5t C331 31^03 C3*t3l ft®C3 <4C33 
®ftt®CS 43t T-^rfffe 3lE®3 ®»Tl3 \ftal *333 «ft® fij3l $3C3 
^fo®05 I $S1 3l\3 3ft533 C^rc^3 3tf I C3t33lf®3 ftl3t3 f&3f33 
f®®C33 3l^$®t* S^3l §3C3 $fk® M3 43; $3C33 %®?I 31^ 3^5 

3tf33l ®1St3 ^13 *23*13ftc® M3 I fBc33 
3tC®3 3t3l ^fB ftf®3 33 ^ ’ S®3f3 

® ftwft 31^^$ f3ftfc 

33 3tfl3l 5)3 I 433C3 &P 3t\ 
$3C3 43; m 3C3 ^1®3 3t^ 

3^5 31C3 I 

4^ «J3CW ^tf33l 3131 3t^® 3103, 
4^ 3ft MI3 031® ^313 3?3J 

C3t33tf®fB <2i^f%® 31C3* 1 3f3M33 

CSl® 31 3tftpC51 f®®033 33i 3l\3 ftftfc 
313313 '5f%W3 3?3f3P313 3*0*1 ^?T^C33 
3C3J f31^3l 3tl® 43; 3fr®'9 f-f%31 
31^® I 3f3 T-^3lff® 31® fB fcM$3l 
5FS31 3t3, ®TM f53f33 33» ^3 

'e f3M1tft C33fC®3 3C3I 3°s3^ 
?«3t9 3f3MI3 C2Tf® ^35®tC3 ^f^C® 
“3lf«C3 311 C3^ 3tf® f3f®3l 3%3 I 431C3 «3( 3t« 









^ w*t *n^ *t?ii fwfiiw ^ «rct»t ®t*r ^?1 

«rtc* 5»i i sst*i ^c*r or«?t*Hitfo f% *fim srasfo^ ? ^f& 

cw^tsi-^rtf^ ^1 si&T «T^91 sm *%1 CW’fl ^ J^ai- 

^cs TO*«f»i cstB c^tB ftar wici i ^ ftar*tw 
f^CT %s»i «tcw wi cwsst^tfoa fwi 

^ i stfsFR *iksni ***«l»i w ^ f^y 
'SltCW I ^ fwl fc* ^tl. *Tfal P I 4^rc*f «• 

tfftWOTI TOJ c^t'® Sttre *W ^tfKJn f"l«ttCT 

*rtvi *rw^ti Aw i 

^1 *HtW, W « *wtc<? *tf?TCtfol TOJ* ^ I 

WJJ ^5t*t ^T^R «WtTO *ff?l55R f®Hl 5? V 

^fg *tffai wt<ri wi *wtc<* nfirofinsi <?i to to cw<rft 
*rtn i 

*tft«Fl; ^f5 *fiW|-s(Cii ( Test-tube ) sfft *lfl*|< m «l«W 

t$v[ i jj|«i w* ^fB c^tB c^rr^ta 5t*ti fihri ^ «fc*nr 

sfWT c*f»i?i cy^i ^ ht^'® *kto w 

^5?K*fC»i sfroi *rfo i nft^l-^fB ^ to® 5ff^n qfirai Slew 

TO 9 ! «nt*T toi *Br® 

sitf^i^t i ftjw? wfc fc*icnr 
TORI TO ^fBc^s TOTO fro 

stoto $TO!«f»r 
fk*ra *tf»iw m i ®tTO3 TtfefB 
^tC5 TOftfl *(C|^HOTI ftlTOW 
TO 9 ! SlWt’t HVf W$ ’tfaa® 
TO?!'® *ffa[ I 

am w TOn fflsui 

^C*fTO ^faTOC*!* TO 

•ifasTO CTIC®* Wfal ^ 5^1 
appn ^fBc^s ^tw ^fw i 

atfawil '®?C5T5I CWCT^W 

«f«N ^ ^tcw *Rw *ttn sri, 

^•sC > ti( -nssr fu i *ffii5*iw5 i ^ 4tn?ff 

fki w c^»r *ift^*i-^pn iwt 

*itn i vwtcai CT<n cw ^«mnr ^ ■^fenw w 

i nfiroE*i fap^ii *it*rtit i 

nftoi «wf^ ^ *tntc<5 *rfipr(ft^ 




<513-3*133 




^ C^TT5^ to'! 

* 

3E3 3l^33»tl3 ( Ventilation ) l 333 3t%33 3TOC3 Clfal 
41315 3tCl 31 <5331 3% Star TORT 3C3J 3H*t3l5 5C3 I 3C33 3WI 
dl3« 3tfa llf3C3 C3$ 3lf% *1C3 43* 3C33 mftllft TOW* 
■m-amitf* Trti 3:33 31^ ?%i ^3t3 fcci 43* ^3*3 

3t%3 3%13 33 3lflC3 Jr $* 3t3, 31% %31 313 I ^5t3 Tt3 
%*l if33l3 19 3t33 3311 %l 1331 C3t3i3 ift^ to 31fto Jr 
%3C3 31%33 ^^53 313, 3C3 4tC33 1C3 I 4%t3 3C3 3t3,3*l33 
(ventilation) 53 I 313, 3113C33 ^%13 11 «TC31 3C3 C3C3I3 3lt$ 
43* 51C33 ( ceiling-43 ) ft* C5«3lCl IClllfa to 1%1 
^5W3 Jjjr ^ft3lf3 3t3l 31 1%! own w I ^tcw 313, 3*111 
( ventilator ) 331 53 I 3C33 53H-H311 31 3lflEl« 4^ to«fl 
3l3l 3C33 313, 3*113f%1 5fto 31C3 I $3C33 to*fa Itll 
3TJ, 3lf5C3 313 43* 3*lC53 to«fl 3131 313, 1tot3 4fC3»r 1C3 I 

3C33 3WHrt3»ri c3in itftos fci f3mrtn-^n> 3if%3?»ra^p 

313, 33 31 *11 ?mi 3ll3 ^3t33 to«fl3 3t3l 3? 35S1 31% 
5^31 3131 4^91 4JF5J1 31% 313, 3*111 (ventilator) 

3131 §to I 

*?3l3t^ 'S 3njaf3t^S 31T13 33 H * 13 $«3 *1*1^ 3513 
S5T11 lf33l %51 5^C35 3ft! I fll 31313*1 'itosi 5^*5 *Tl33l 
lift ifrl 3*t«f 1C3H ^3313 to to S H'®3 33 I 1T43 



lUtl W& It3 Sl%1 ^3 5^31 3T5, to 3^3 13 H %5 
%51 53 31 I 11513 !C1 lUtPfl ^3313 3^53 §3C33 3130® 
ftl5l3 113 43*13«1C3 $*51*1 1*C13 ifr 53 I 4^ 3331*1 lull 
5$C® 13£13 to 31^ 3f?^$ UPFI *3*131^ (Land- 

Breeze ) 3C3 I 

3^3-^33^1 *5fC3 ^ 41113 313*1315 C331 313 I ft3t5fC3- 
3?ar 5tr® 1C33 to 313,4131% 53 1 f33C33 3%1C3 13 1C3H 
13HC33 3lf5, 3133 435C1^ 333 5^31 0P3’s 13HC33 

' II—>3 






toi 9i\ N9^ afsrstcn* 9i\ *r^ 99 i ws*w ^si'stc’t? 

199519 49* SRetCfajSWFfn ' S WC3TC ?9 I ^59t* ^6519 , 99 , 9 



ffeaj s 

$to ft*5t9 ^£99 to 'A'tW *RT( &V5 to 4*l>ft1 9t\ 
9%<5 <to I *PJ5PTlf,( Sea-Breeze ) 9C9 I 

^ttoi 9t^ 91 9t^s ftwowtt to* mi 

9^99 7^st*r «wwtw nrs i <®Tffa ^ frofoto 

ton toi 9&rft i to art^hi 'W C9 ^®to %sro ?wn 

aFtsfa TO99 m to £f9tf?$ 99 I 9 s #Fffa 9^<$ 

J?%«( 49t 93F93Ft1% 9^C95 ^5C9 9t\ <2t9tto 99 I to 

toto to^pw ^ c*rc99-49 ^a? TOrfw ^39 cnfafttf 

\stit to 49* *to c’tt^ m to m i oi^K*r « 

to 4 !- 9 ** 9tto 91^91 91^9 ( Trade Winds ) &>9fe 99 | 

«r?39c«F ct cate's aw* 91921919 99 vw ^ f^vstn « 

^5Ft*t to* 9 ^9fe i $icra 9i\c9R« ?hm 999 9^91 

91*91 9&* §nC9 tefal 919 49* ^ ^1C9 fwl 9 ! TO** 55 | 

^T9 Tto(^9 9t\9 519 ^ 9'99l9 <J> TO %u feBBt’t- 

*(9 TO* 91* 9C9 I $B&5l* TOl *to f^5t*r TO** to <5tl 
£9tto 99 \ ^9T$ 9l\2l9tC99 *1919*1 to I 

’?^5 S C9ft« TfR t? C^ft ftlSft C9C1S9 9?fr 9^C* 5tft to 
9t^<2t9*C9C* flfa , ®rttol <& *19C«r9 C5&1 9C9 I 5tf9 f*9 9^5 

to3 9t9£t9tt99 9C9I <219* **99 9^91 9to 49$ \<W9 ^ 99 ^ 

9l9»9t^ ftwWtofe OWf5 W89 Ftfilto 9t^t9 ^9 ^l9Flt9 $f9t^ 
9tC9 I 4tm 9t|lT9HW (cyclone ) m\ 

\toc^5 9C3ll Tfm C^affB f^9 <rtw Sfl ; 41931^ TJtsitlfirB 
9119 I 4^*1 Tt^ ^^5 , ^rt9C9 91^ 9tC9 ^ 

3R"t ^t9 «ITO1 9%l 91^*1919 99 ^91 9t9 I ^9t^ ^19 «99 
9t9«t9t9. f^t9 9t91 «TC99 999 999tf^ * 9t^ 9 tW9 «f£9 9»f9P 9tf995 
?9 I 99C<? \<9tPS9 ^91 ^t^l 99T5tc99 9tf9C9 'Btfl «t|9 

99fa 9l**t 9?9 9Pf99l ’•TtW 49* 9t^1 9t9l «t99 ffi? ^9 l 


m*r-wrc 




[ Radiation ] 

HI ItUCBB *ltPB *!$ jjb tmttm BttB ntWIB m*f *1 

mw i ‘lit mn *tfiwi n *tft5iR nfawti Btai n i hbb, mw 
« mn ursBitat Bjfaa b«j cibi BHifaitw i bib? mi BfBBiB 
nfa mtnt ib, Bfomt cb% ib 1 fin BfasiB finti mi mtBB 
fcvi ntffl ltd ^bcbb fan •sti^ itnti fcd, *ftPBB fan bib m i 
^®at* cb <$tn nt^n i«bib m i*n itn mn bsubb fcwi 
ltd ifihlB« *lfa*R fa* m 'HI sffaRta iBrtfan 5? i *nt 
atfaRtci Bd fafaBB i fafaronr nw city's itsi itutu 

(material medium ) mCItWI H ill, 1% TtaB fan* fat's 

ftiBH itai btei i new famt Btfaa fwsm m cifa ifwi 
isai ib i tltonr maw Btf% aci i »nt Btfa itirtd tom 
n*W falfafa ( filament) ltd itt&B *tlEB nt*f ^tCB i city's 

mn fanft Btfan id fan " p K nfircit ntmi ^t m*t ^$b 

ifad *ltfi i faitwfca ifas bI^cbb ittBi cwsbicib fapBi cift* 

aim cbwicbw itt i fann BdtBs «ti mt i nmn nf^BiBs 
ifasm foata afa bi fi| nam m*t ntn ^5tn atai atfa mm 
ac«r aci 'til ca^ m*t itd ntta in 'Him fafaBa 

ajfoatdt ntn iftfa* i 

^ itcn «jfBa)d m*r mats fafaaa strata la i atf « ^fafta 
bwi itai cnfl» ntn afarttn i tita fasa fan fafaw 
nmflcn Btfmff *[Wfcn ntftcaren i 

fafan (Radiating power of 

different surfaces ) % <2tdJI BI ltdt m*f fafaaB IB 'HI* 

BIB &Bd1 15 CB^I IB Bd CB 5 ! 5B 1 fan BBtB ^B» 

fafal BIB fBfaBB iml BBtB ltd 'HBB CltB'Q BB1 Bit I BIB 
BtfaBB ^CIB «t?faB ^BB fctfB fafaBCBB fl^B ICB I BtBtBB® 
CBB1 BtB fIB< ^CBB ( black surface ) fafaBH 1BB51 CB^5B< n»l 
(white surface) «WBl 1BJ irff n»l nc*W CB^I I ntBtB Wl ncnB 
(plane surface) fafalB W5l nc*W BBBCBICIB (rough surface) 

fafaBB mm cb^i i dtn» bbbcb HtfSB Btn >hb^ mfB wl 

Btf B1 fPItBtfSa *|tw BBtl ^B» IB BtfaCB BBf*1 BtCBB mt CB^VI 
BBB BtfatB 1 BtB*l W *ltd fafaBCBB Bt«1 ^tB IB Btfal ltd I 

CTltarttfm nW-Wnn ( Motor Car Radiator) J cifah 
BtfaB tfaB ^faBtB TO ^ItB fafaatBflfaB fam CBlSfl BW 



991 , ff^v1 

vftiti ** fcro 99 i A vi9 wm vftiu mvi n 
9tfro ftflwtivfv vf^fiv' 919 9$n fcfoi 9* 9$n n$cv *itnr i 

4$vi %®9 vfiwti 9 jiti ifcvi 4^ uivti fifiwtivfv 
toi vmvi? fiftvtni fi9f*sv it«n 99 4H vjttitafa fcnci « ito 
*wf5 vt9-9*m 9i cifvn&ti-4i *ifij« itt* i 919 wi $9cw 
ST»T fwl Radiator-4 «IC99 9^ 49* flfal*! « TOtPll 9fl599 Till 
Jtvl 99 i ^Icw 99 iffl itsi 99 vrfwtfc «tt99 ’ror i 4 ^ik9 to 
49$ 9f9599 fevR ^91 f9f9'3ll®f9C9 919 9^F3 Of? 91 I 

VtCT'tJFte (Thermoflask) % VtvTO 4lf& 

Prsi 9J99tf 3J9J I '$$\ 4V «WC11 Vt9 ficiliv C9T®9 I 

$911 faTO 919^9, 51 9lf99l fro 

U1WI 919 9tCV ; VT911 W, 91995 
it'oi faf99« towi it'®i «rtc^ i nf&ii 
favcii 9^9 w wwsf-anrtwi 
«rfantw 9919^9 ftwi *11 i 9tf9di 

iFjiflfl'® C5lS J-41 f«Vi:i 49 f5 9ft51 91$ A 
9^1 »rnficv im ^tcs i a toi 9i$f5 ^fB 
991^119 Cfeit«r 9t9l 9$95 I ^f& C9«TOl 
9979^ Tttll TU.dW vfinl 9«11 » 

fV'SCll C«r«ltt*H 9l%91 ^1 B 49* 9l%99 
C9«9lC91 fisTOl S59 C 9*1 911 VlC? I 
91C51 9t$fBl D f^f*R 9t9l 9* *filt 
C9«91 ^9 I 

*1t51 9tt$9 9W ClU* 919 91 $tVl 
fafll 9191 99 I 9tt51 91WJ1 C99s?1C*il 

*5^ fa: TOm ^pq,, w ^919 wtrttt 

Hill *tf99^*1 99 9t9l*^ 99 I fl^l®, $lfB Cl'SlIC*!! 99Pi'3 < [ ^tP9 
9t^ «Tt9 =Tl 91919 9f95^ faRl« 99 11 I ^995, t%^5C99 C9«9lW9 
9lf9C99 W 99?«1 ^«9l9 f9f99«1 *|Wl 99 I ^t9l9 C9^« 
f9f99*t 99, 9l%99 C9'69tC3!9 f^5t9 W ^C 5 ! 41^59^1) 9^91 95f9t« 
frfilfl 9H^9 999T 41C99 9C9 I ^9l< *TIW *lf999*l, 

49?, 1^999—^19-9fl9W9 4^ f$Rfi> 4lf3F9lt 991W9 fl9fy3 1 
95t9l9 W1 91C319 -« 91%9 W 9519 WR 9? >TWW 99 I 

<71^9T5 %K9 5| 4i^f95 919 99 llf9C9 95191 9*tC9J 9^1 ^519 Wt9 
9fC9 9f99l ^C9^9*1 919 lit* I ^tl f®^Cl 919^5 4j^ 99 

lft^9 9tf91 9^5 ^1 9ta "319 4tC99 TO 9ftl1 il'Ol 

IV TOWI VtVl 9tC^ I 








*tf*&*H « ftfa* 4 !—^t*f WfPR WB «rfawl l 
*tf*?S*l « nf%5»rc^^ qgj Sim i ftf** 4 ! «farci Rtsw 

fc«cs* 4 ttR i srftro TW«fro m ^1 

c^t^'S to* ^ ^vn *& , ®wt sgt*f TOfaw* ^ *tf?wl i 
♦tfSTO 4 ! *RtC«6r fofafcj I S5*5f 'Q ^tjtCJJ* *tfTOtf^$1 *JW« ^ I 
*?-*tft*tf^5l qtffa tfCStFT tf5f®-3 fart^l ^tfs ftf^S ^ I 
C* 4tf3F5t* SfTfR ^r^fafTO ^1 'St'f TO'tf^'5 R« ^5t?tC^ 
*C*I I *lf*59R ^55*1 * stlt^R ntffC<* I 

■TO ’RSI 3«*r|, «T?fo *R2RR nf*5*R 4ifsRft *R I 

fafa* 4 ! «jfapar* to stf*fW Rt’f »wtf»i* W i 

S^CR f*f>*«| tfWf^tra S5t*f ^tc»r i to* ftf** 4 ) *Wl 

^*3^1 « S5RRI <2f$f$* f^^o* I 

’’tf*** 4 !, *Tf%5*I^ « faf** 4 ! «Wt«f|W **tTO* 5t^T 
ftlro «R I 


1. Mention the different processes of transmission of heat 
and briefly explain each process with an example. 

2. Why is a candle flame extinguished when a spiral of 
copper wire is plunged into it ? If water is boiled in a paper 
pot, why does not the paper burn ? 

3. Describe and explain the action of a Davy's Safety 
Lamp. 

4. Explain how convection takes place in liquids and 
gases illustrating your answer with one experiment for each 
medium. 

5. Explain briefly the following processes : (i) Ventila¬ 
tion in a room, (ii) Land breexe. and Sea breexe. 
(Hi) Cyclone, ( iv) Trade Winds, (v) Ventilation of air in a 
hurricane lantern and a wall lamp. 

6. Explain the process of radiation with examples. Give 
two examples to shoiv whether or not radiation needs a mate *• 
rial medium • On what factors does the radiating power of a 
hot body depend ? Which surface radiates more heat—a 
polished or a rough surface ? 

7. Describe a thermoflask and explain its action. 



ere? 


m<Kr $mw ® tfifrar 

[ Mechanical Equivalent of Heat 

and Heat Engines ] 

^ *f?**t? ?%*! ^1'® ’I?? S?> ffrtffB ?1 “Ttitf? 5 ? 

aitata *f?t*i “la^t?? ^1% at?, sf*ral ?1$?T? ft* *TC? 

C55T «n^f ’Til 5 ! C?t? W I ^ a*P3 fcatfai sttfS ^^TtH ?>?1 ata, Wfr 

5ff?t*l spf^ V5tC*i? ^ I ?T^5 ?1 C?*l »n^ « 

Ffat? *IWJ ?*t«t? tsyr a *5t*t fcvta $? ^St^l^P ?* e fSffTO 
( Frictional heat) ?*11 a? I ?3c*f? *Rt? aa*wft?5 (Frictional 
resistance-^?) fa«ai ?*T«? ??1 a? I 4* aft* aanaft'® <$TM? 

aa i <5 iT?t? ?i* p ft? ?i cnct'm $faw? torfcaa caai ata, 

^t*TC?f a*tt* ?i«tts1?<5 *?t« a*? I *iatta? 

"late? ca <$tn ?? a&tat^ , *rratca? *t* *f??t? “tf% *rt^ 

*C? I ^?tt <St*t « *tt*? ?W *1?"^? *ff??^T 4Jf fo? 

"?t^tf??r «f%?1 I 

w\q ^f??T? “11% ( Energy ) ?C*T | ^ ?*fl a^?tt5 

<$T*t ^ «|*tta? “lf% I ^?T“ a*? ?W 'Si:?? *af*fe ?*£* *1* 
*f?at? »Tfq<J at* ?t? I 

Cate'S ?*? atft* ?>t* ( Mechanical work ) atfa* 

nf%? ( Mechanical Energy-? ) «fat"f ?*I1 at$tf5 *ltt? I C^« 

*ltft wi, afoa ?i ^ar ?cs? sw \ e fa, a?N*ia 5*it:wt 
?i mai «r^f%c^ atfw *ata $ata?*i ?*n ?t? i ^*?n 
atfi* *i* ate C5pt^« a*? ?1 $at? ^--t facicaa afo sarttai 
ate* i ^t?!? ast*i a$ra afa ?*? *t* ?ff??T? ata«6 **t? «tai a^t* 

W a^ro ?*? ift% 5? ?*rl at$ro *rtt? i 

smrpm$j ’raton 

[ Count Rumford’s Experiments ] 

?i ??«t ^.*tt*R wai ?iawi^ 

wtm ^Tjt ^fa^lata ^c??fi> ’ffH a^aar i f^fa fa^to? «t^fP 
^tata fa<tia? ? ! l?atat? ^ *f?rea i ?latia? c*nal? alr?^ 

C5t«aif*!^5 ??r? aaca ^tataa catai« tiar *faal* 



atftv ^sait* « afaht ^f*R 

to aw a«c*nt aca «£? ®t*r ^c®ts i ^ alfei 

faft afs-afe ai ata -e ssttaa aw 4af& m?a ^ 

i 

tTfcatstlatfar^-tii* «i<w fiisrc ( First Law of Thermo¬ 
dynamics ) s atfaa «tfsp al ^5tc*i affom 

^rffar^p *rfa* maai a^ mz. ssttn? ^tfaatora «rs*fFs ^1 
fafw& atcm i ^rca «wa ^ ata i ^aa 

cata* wa* sffap^lu ^fff<Ptt a ®1sa3 afarM 33f3FC3 w 43 * h 
3131 afas ®tm *^ca 4^ fmw aspitc* : 

w w 

--=J, Wl j cwfp JRWI 

H 

J 'Ca ^5tC*t3 *rtfsm ^Glfta ( Mechanical Equivalent of 
Heat) 31 ^SlJtV ( Joule’s Equivalent) aca I t?t3 3R 
fa. fa. 43. 43Ca <*tt3 4‘2 55f| <£ft% mjtmfa (Joule’s per 
Calorie) l a<fc 43* 3Jtaf3 ®t<T ^‘T3ttt aatafa® ^tta 42 aa 
atf ^,*13 ?tc3 I affl3 4‘2 31$ ®icn afltafa® 4® 
atfafa ®13 ^33 ?$C3 I 1 aa=l catfS arfvj' ( ergs ) ai 10 7 I 
^33tt $al $13 J = 4‘2x 10 T 'at'sf/ajtafa l 

**. fa. 4$. 4ata j-ort «rt=i «rtf 778 *ja> »fr^/fa^»t 'st^i 

<3)^3* I 


J-«q^ vvz fa<ir % m-^ snr^t 

0\ 

[ Determination of J : Joule’s Method ] 

*1093 3«f«rl: c 4afS fac*t$ $awa atm aaaafafafe a® ajtafa- 

fa£t3 1 R TfC'O^r afa® *R9Rt V-ftfa® Wtufa ( vanes ) ajlafa- 

fa^tora aw *nc* 1 s fat^fB^r atal d §tonr a^ca r-43 

afe® a^fS 5 31 R *$C® fafa* 331 331 $1$ I 43 *tfa W%3 ®*t® 

3f«1 Stafi>3 ^33 ®®t§31 fc$t3 ^ err® ^ faca $$fi> 3*1^ afaaa 

31 «jfa p-43 ^*13 faai ajaitm <xos\ states i sfa 5^3 ^ «rtc« 

w, W ^ 'SSR 'SfTC^ I ( fan I?^3J ) 

s (1) aim «a^3 aa a^n ^vs ^1 

a«3i ^a 1 

(2) s fa^ca arforl R ^r® fafiii am »w at$a 

\m^ 3 l aaa ?^f 8 ca ^w®t 3 c®tal 3§a \ 



*«*8 

(3) 8 « W ^ ^ 

cJn W« w W ftft* cw tffal Hi fwt *» Hfifl 




&*5R ftf3 : ipMS TO 

( 4) fc*tcw (2) «W (3)V stfast* *nrt*f* ^ ^ 
(5) Ifc l^fttw trtPmf ^ *. w W ^1 

«1 ^1 . V 

( 6 ) ^t«T3 ^(TS ^ 3 '5tU *lta ®l®?1 I 


$t*t*Tl S TO 3R1 *f*. 

TO* «* = M <*TW 
*Jl«lf«ftfctOTI wra= w attH 
'sjtf^« ^®i =* *«rtaFtfi VC. * 9 a C. 

«t^f)8| 'WfJWftff <5*=M ) 

^5*lft ^BF®1 qfasl = C*l. ft. 

*F5*t* W^""» 

<***1 = 0 <?l. ft./CTW^/CTPW 1 

ftwrtci ft* nrt 

^(C^Pf TOW* C^ , t s= v CT. ft./CTOF*® 









’stem atfop ^irtf « 




y&tn ^t*f =h = ( m+w) (0 2 - 0 i) *Jt*ifa 

*faWa «tfe 'GSR atai W9 

= <Rlfc ajfa® f^M^=M 0 A wrf ( ergs ) 

foas n^wa ^ *jrt Garcia acu 'qaftfe iffanfa 

=iMv 2 *rftf ( ergs ) 

^VJfc TO *fr( «f¥ «aR ^5'5 

= ( Mfl(fe-|Mv 9 ) «0*f ( ergs ) 

.'. ^f& 'SBR n ata *T®caa ^ catf? 4fcataRla afa 

= W = 2 n ( Mgh~\Mv 2 ) 

= M n ( 2gh-v* ) ( ergs) 

vflt W atat§ S5t*t fevi* ; 

*”"“1?“ (M+wtfe-e.S 1 

^ aa3*ac*ra ffapa aassfsi atfta s(t*{ fafa wi 
«rr=n 1 m j-^a ara fa^a =wi mi 1 


eWefta as»f& % (l) ^ ^fBa alcaa *3 a atatai TO fevw ?a 
TOi ^ flatcaa w <nn *nr to 1 ( 2 ) *tfto strata aata ca to 
^ aa ??i TOta f%5 w wflre ?^rl aiftn sftfl ata 1 eiataas ^ 
^f5 ataca^ 4 $ «j«ft%^ «t? arroca J-^a to ft^a aai mi n 1 

1 : 20 fvfa/<?\. CacM a*R*N 21 f%C*tfTO 'SCaa ^afi> 
aro limbus ci a'fare ?a ssttfl Jncf ^tc’t TO^fa'® ws 
ajt*lfa TO *tca ? [ J = 4‘2 i|*i/*jt»lfi 3 
*m faa*cai f ® TO, w=a*a afcTO? 

= imv a =i x 21000 x (2000) 9 <TO 



*vl, w, H=*= 2 »XWx4xl0» r 

'»vi«'en,n 2 x 4'2 x 10 7 ^ Jl 


= 1000 aTOfa 


2 : 210 ftTO &6\5l ^5 2 f%c^Tt3Jt^ 'QTOa 4afi» 
as^fcs nf^ata *ra ws “tfa TOa a^Tefas ^c»i w aotTO TO 
fcvta ? 

[ J = 981 C*l. ft/ca. 9 ; J = 4*2 X 10^ ^rt/»jt«ift ] 

a^a ^aa ^ tW= a« catfe fafatfa 

W = wfir/i 

a^at*s ^na «t*t, h=^=-^ 

J J 

2000 x 981 x 21000 _ I+ _ft 
4 2 x 107 

=981 a>Tt»ifa 







[ Heat Engines ] 

^ «wt?r item qtfaT-tfero fcf ~m 

Bt>Rl TTl ^ I TtM^ $f@T 'Q C*lt$t*f tf«R I 

|1tR 

[ Steam Engine ] 



kfa&i frf*9 m*"I: 

T: m, ( Boiler) MM sfc^tti (Steam 

Chest) TtM 4$ J^r fW l 

D : ( D-valve ) i 

E : TttM* *W ( Steam Exhaust) I 
°i» ©a : TtCMS ^tCTTMT ( Steam inlets or ports ) 

P : (Piston ) 1 

F: sap ( Flywheel) 

(Action) : TtMfttT ^jjM^ TIM 

Tt*WyTE& «KT*r MTC I TtM-4fCTttiT T%s Prf5l«tti? *RWMT# 

o 1 « o 2 cTtri me* 1 fro* o x 

c«tt*n mn mm $ tet fnftota «fcT-t *fim m m 
4T* f*l^f5 (fMisMiw) wfafifE* T%l qt? 1 f ^f5 

?tg d ^5 «f*pfepra 4 PR«ttr cq, qtoT vtrfilw 
^MT3T T$f5 TtqfqCT SET 4** D-fc‘|*|:$E*'« C^f% 5 l TlqfqtT 



« vrtto ifiw *** 

TO i w f3rPi«ftw tffftwr 'TOi d- 

TO(5 Oi §ro *rfro ftifoi *w e-c* to* to l 

*ipr o # *r**r c^tt^ri toto TOt-«fwtfr f3|f»i«tnnr toj to ^ *tw 
4fc^r to to* st*r ffai TOffop ciftfl cto i faf’rsttTO 

TO%* *if**5 TO (o! *w fwi *lrt to faft'stra atwi 

*fW ^t% ^1 TO I f 9 ! 3 ^ TOta *Tl^TO ^ITO 

D-^t*^« 5C®1 TO* ^TO Oa W* TOi *fi*1 *N E'TO 

*rf^5 J]^ to I ^5C«t f 9 !^ « D-'St^tTO q't'3'fflre Eif^C'® 
^tc^ TO* f 53pfS *[%ss «ttw 1 TO^lTO ^TOTO 5tarc ’tfere 

TOtTO 5ftw toTO toi *itnr 1 



fcfl'K fgaj: cTOf?* =fcr«r $QH 

% CW, $S|TO, WtTOf, SfaorfTO 5t»Rl, 

f&S TO*!l «Tff^ fcwtTO, \sfclteql 5t®T^1 ^fif| ^ntPR $*5jTf? 

f»i^i«inra ^c* jsatos ^3-fapn toi TO fcvrtiR 

TOl I $>!*< (External Combustion 

Engine) ^C*I 1 


C*tdM*l ^f»5f 

[ Petrol Engine ] 

TO Tt TOtfTO ftfoTO TOI c*fdft«l $f@* 5C9I I TOfc 

ftfrortnra TO«m^ TOtw ^ 1 totr ^f^r$ em%*- 

TO C 3 3?t*Pftf"(& wfaPS 53F (Four stroke auto cycle) ^E®1 | 
(i) am ^151 Ar (charging) C#tt* TO? TOni v x «ft« 

ipnt ^ero 1 fs%5 tficronw c*Rjt»i toi « to toi 













**tr 


•wHftn 


C *nr i wt* -mtc^r if w 

f*Ffcsd5 fa* site* i fafaffafr ■mtc*! if ffafc v x ®t*r« 

** *^11 *Ift I (ii) 5*1 ( compression ) C#tC* 

^tC5* F 53pf5? yfo-wsm (Inertia of motion) *§*1(31 ^ftfl 

«3f <rt* itrMc* «nm 5t*r on ’trfon $wt« ffk *on ^ 

c#tt** ft* cno* *rfttfa 'Q snftw&n ^ 3*5 g^fB 

fWtOTT »P*H $tc* (spark gap-4) f*5JC®3 Tjf*w (spark) 
^ stJtPRf fa^fa*! ^fefo I (iii) f*lfa *1 «ttffc (working) 

C#fC* faTFttC'ft 5TOt 

P pr^fB ftfats ^ i 
sft® C*ft5W3 v 3 
’S'ftrefB tpnil *tt I (iv) 

*1 4s£spB (exhaust) C$TC* 
F Km f *3 

^ w fcci 

*pto *w> cntfi *m*i 

( burnt up gas ) O fBfa® 

fafa* *iw ^tfa* *rra i 

wi*n Vj qt-estt 
■stit*! PiPwtm *rc 
*rat ^ 9 tra *fas -sirej* 
«ff3Rri n?* *ra *fai m i 

Vj 'e v a -u *rat ** ?'OT| Cj'ec, f&fa® *jfa>l (cams)-^ 

*t*i vw ft* f?rfO *rct s-^a *(5 *9 4*fB 

*rtfai* *j*n *ni i 

c*K^t*i ^f«c=r* fafastra* sjwi ww faui 'Eitm *f»nn ^ti* 

(Internal Combustion Engine ) <T*T13^ • 

*J*5TfaS C^’ttfa <2fffa qc* 4t«t*t0n 

«fc^*«f?l fSffSi'flt* 4**10r 5fa[1 TO* Ft»Rl *01 I 

* *tf sire to*t 'wtn *trt **tm 4*fB nt«rfai 

«tt*f^* i 

^05 fl ^5 stc*t nitwn atfaprt* 
*wsi w* fttfa *pu ^ oiffei «wrs fsttfn 

I ttfc* ftw'tffortfafCT* «Wf fsnmr ( First Law 
•of Thermodynamics) *C»i | W *t*| fit H ffal ^St’fC* 



*« S R ft* : c*i^m tfis* 





A 

•sfas ^=j ^ jr* i fctcf <5tc*Rr *itfsre *ro*rft 

H 

(Mechanical Equivalent of Heat) ^ | *rft 4'2 

*1 778 ^-nt&a/faf&n '®t%! **w* l 

’St: tfWtfliw J-4* Jftat ^al qft I 

$5N $f«R*c*td?t®t $f«R 

w»ri p i 



1. Give a few examples of inter-conversion between heat 
and work. 

2. State the First Law of Thermodynamics and define 
the Mechanical Equivalent of Heat. What are the values of 
the Equivalent in the C. G. S. and the F. P. S• Units ? 

3. What is meant by the statement, ‘ Mechanical Equi¬ 
valent of Heat is 4‘ 2 Joule’s / Calorie’ ? How many calories 
of heat will be generated from the work done in raising a 
body of mass 5 Kilogram vertically through 100 metres ? 

4. How much heat will be produced by friction when a 
car weighing one ton and moving at a velocity of 20 ft. jsec. 
is stopped by applying brakes ? 

5. Describe a method for determining the Mechanical 
Equivalent of Heat. What are the defects of the method ? 

6. Describe a Steam Engine with a suitable diagram and 
explain its action. 

7. Explain in outline the action of a four stroke Petrol 
Engine. 




IISTOTTO II 




mv 'OKfrm 


[ Light ] 

^ i "srtaai *rft3Tfc** atai a** cafaro att i 
«»rcoiTc^^ <a^fta «rtJjai aifa®^ 'area at®i 5$a i «mtawa 
aifac® a r «r aif?ta caw 'sitcan *1 «rrre ®t5l 5tw 'alalia ^ 5C5 
51 i '■rrat* ftcaa ca»iia« area aasn-»taT*ii aa^ as sfaai f^c»r w* 
are 'atcai ai ^rfaa area C5ia« as 'ataal cwfac® ait 311 
tow a»n ^t^css atre aRtwtv «jw «j?ptt?5 *tfa *rmi «iWw* 

mwr *1fa*i wHwa ««ff* •*i* i 

'ClfCSTft 5 ?* s (5 as 5$ro Alcalas 5* ®l5lre 
’airetrea $*5 ( Source of Light ) al aliSlaW ( Luminous ) $«5 

aca, caaa—etiK sals, fa*stais\ s* «i^f® i 'atala re m 
as 5tc® sireis $«,aa 5a 31 foi to $«,*j ?tro sirets *rtt?i 

TOStfTO 5$ S151C*a «Mfa*T*f (Non-luminous) $<3 are, 
CW—W’K 5S, «Fff® I 

*»Ts?1 fa as fail c*ffa s c^« as etc*® sirets sifaal 
^l3lC»a Ffre 4(Ca*t asfare TORI $ as&5 C'ffa^s ait I ^ asf&t 
mairea $«.a 5 tc® aire, Mn ftcst strei5 $«.aa ft?® 
atre; s<iai to streirea $«re ftc® sirei afal $51 srretfro 
5tc® aire ! c^sf^— ■?$ <ii csi3« ate® re sireis atfea 5 tal 
TOrtrea csica area ^re ^151 stai atf ai ^ aif®re refac® ait i 
fas to *ia are aifo safare acaa csreare « siaaiaac® >t aife 
5 *re> slrei5 ac® wt ret steals fsfrel stfail statrea retre 
'Scaa stare ^51 ^ ^cas «Rc® ’lit i 

GW • *3i^t ^1 ®5ta »ifa i 

t?l ^IWtt^l 51 «I9I Wftailft^ «5'S C^C5 5tfa55 5H I 

^rftsn ^isii 5ji3jt , =iK5tf5® 5a i ^I5fa »ii # «nti> ^tf ? ^ 

•$?ta «uwi *iw wit as^ca faan nt® i 'll*?! ^n’n^fcre 
sicji 5a ^Tcsnwa ca’t ^[af ^twi ®5t5i ai®t $51 

•^tc^ faai ?a i «fF®5w 'srrc^twa ca^f ^ata ai5, $5t 

fatal i ca5 <|? ca 8 !! af^ial atataa^s $5tC5 afaai cata 5a 1 

'•rrcatcaa caa caa> ca *naai a5ra t5ia ataatt afar® aifa ^11 
v«tfa <7fcas:?i 1,86,000 cat5 «nc5ra»tfa aifa^s 5a 1* 5® 

*ai5:aana (Micheison) ^ a®f®t* afa®jppni5l"PI"lw 
atata ata 2-998 x lO 10 ca. ft./cnc5« \ l Ss aarc^ 

ifa/cat** aal a«1 
II—ifc- 



08 

*?* 2,38,ooo 4i$9 i vflt 4? 'mt’iit*? 4tn 

l'2rf C4C** 443 WITC^T I ^3 *ius q4* «H? 4 1 t'$ 93 c*# 

41^9 i &U5 tMIos 9rrt9i4 ^ifars ert? fiftfc 433 9n;4 i 
«itc»rtc4Rir stmots ^riwtc*? fcviOra 9*4j4C93 wt ct 

9*9 4* «TfC4 'Sim? '91C9TC43 4T4T4 ( mediun ) 4181 i f*%. 
^Ttl9JT4 W 3*3 f**3 fail 99tii*1C3 5^159 4C4 411 3rfC9l* 591- 
55*3 ■44St? $93 9l3J4'®i9C* dfa|*t fafe? *N 441 3ltCS 

*ttC4: 

*«5S C4 WC43 fa®3 fw?1 *1C91* f<4l 4t4t4 69159 *%3F 
91C3 SlfTt* 9BS ( Transparent) 413J4 4C8f I C449—4>15, 49 
41*t9, *9 ^snfif I 

49435* 41 4S*^ % C4 413TC93 4WT «ltC«t4 4C44ti:4^ 59t59’ 
*f?C* 41C? 41 ST?TC4 9935 41 ( Opaque ) 41414 4811 $? I 

C444—4Ti, 41^, *|JF 4144, CW*3t9 I 

^^455 t 4'$4«fif 4t4I4 '■new 41*104 4 r 4J '411:8114 4tif»l4- 
StC4 59’59 4f4C'$ 4lt3 I 'ST?tOf4 ^3<<B5 (Transluscent ) 4*3J4 
4C9 I C449 441 4t5 ( Ground glass ), ta9W 4149 <21^^351 4CT4 
4C44 919T913 441 41C54 “Ilf 3 ! 9 T 419 41C4 I $*1C95 4lfh ?tC45 -Ilf 3 ! 
f44l 4C44 4«' '9lC9t* 0C3“t 4C4, fal 4C44 f®33 « 41%4? 4C4T 
5C9 41 I 44 §4?1 “1141 414C4 C^9 4t4ltni 9$C9 $FI3 fV*3 fal 

9(t*'fn45lC4 5'.9 I 31^*4 £*91*5 4149 51919 5fa 41 4Wf5C14 

$43 3tfal ^ 5fa 41 4t9fK43 C3*rf$93‘1 ( tracing ) *fan 5f? 
^t4l *4 I 

JpRJT* 9t9J9 l C4t4'6 4141C4 91E91* 5915C93 94^1 « 444 
afffe 4414 43$ 99t9 3$C9 $?1C* 4444 4t4I4 ( Homogeneous 
medium ) 3t9 I 

4493PT* 9t«IJ9 S C*t9« 413TC4 91C91* 5915C93 44%5l « 49* 
4Pffo 9S13T *t 4331 44T4 41 ^C4 ®?1E4 ^4444 41414 ( Hetero¬ 
geneous medium ) 4C4 I 

4331 4414 44^(4^ C9t4« 41^84 41 94 9(441 '=TSJ H44, 441* 
■m® 415 f^C4F 444* 4t4T4 491 4t*TO 4Tt4 I f«fo4 94*f4h^ 
3>9Tf49 41453?, '94| ?1C* 495 «Tff%C* '9444* 4NIC4? ®W1??*1 

4C9 *41 4t^C* ’'IC? I 

3)41« 31*15 f<44 Wtfall ?1?1 «tC4l94 I 4"^< 4f»14l C*14'6- 

41414 91^ I C4 414I4C* 911431 4^< 4C9 *f? «T4l4« 44 

4FS91 m* 9^C9 ^13 f®*3 fall f*| *tt91 «C4“t I 9t919T4 



«ite»rt¥ 


^ %* «ftv£STl ^t^t 5 ! < TI'3 srt^m 5$F5 

faf ^tcail 3f *tT® esi *tol aft*** I ^?T* fa*i$*W ^ 

«J9Va Ji-^r TVS a'STCT* !tKR I ^T5, B®T 

sr?%*« »r£f to *j»n qrc =0, *rs«itoitfni fs^? fwsi jjh? 

^C?rfC*3 ftf wf *$'* C-itf^S ( absoibed ) *9 I Ht 

^tcsi sret* «:«i? «*iwc»t<9 w;»ra §*ff^c*ra «rrc»iT* *it«7l 
?lN i fro ¥* lU'swwt ^Ic5 wictifhi ’stasi« 

jpi *rfa i 

=Sl»*T 

cvrc« srtsfjcsja 3 jcu ^fB U\ ?*c® ^*fB fa*5ra qffos 

« *iw 5C*! $$t^F 'siTCsnc^a 9fa ( Ray ) ac^f I sfa J^fB 

awl, c’t^ twni ai cw att 

wTCTwfac* va^fB anranwi anil *ai ?g r 

aft ct i^ fare attract * 1*35 T -,- r 

ftctr-f i fkaj ab *TCTfoaHrfi> - . 

, - i 3^\ • >1 «R 

a b- 4 ? to i 

ftol«t ^1 S ^TWt^aHra 4*fB TOC* fofl ( Beam ) 

ac»r I «lTCsnc*a <11 C^l^'is ^86? 

^r*TE*t ^Tcsil* *ic^ i 



** a* to: =ft to: ** ^ to: 

*wWst»i 5 ^w?l f*ai f*«i 


OFt^'Q fa’IC'ta afriafa *ta* >t 1<! W^at*! SSTSfC* *TOT^ft*l 
fo3«| ( Parallel beam ) ac*n f?$ C*R« f%ac«fa afosfa *J?fB 
fa*f ?tol SR"t *tf^C9f ^t?TC* f^*l 

( Divergent beam ) ac*f i ^tata c*fifs f*ac*fa aftjaf% >4*fB 

fn) apscn 'st^tc’F 

f%^*| ( Convergent beam ) at®T I 

^TT?TK^ ’l^cT 

^ i ^wrett ^1 am ctffos 



*1* 




i ’siata aifara k£a al at t *iT^ci)3 ^^1 ca'fa'OT '37t»!l*- 
afasta' aa^itaaia aitre c*r*n are i vtaa Bawi-ajta'fti *ws a* 
^faai 1>t*i ^t^t^ta ai *a«ta *& fasata am ^tc?ii tfta* 
afata ^rfcatcaa faa«i (Beam) aaataata asrc *fa^t5 
caw ^r i ('srcat* -aiRac* fa* atmaa ^faawtc* 
«itt«Ttfa^ am afamt aw ?a caa 'siwrtcaa faa«i ai afawa c»ai 

.aTft^'.^) i ^tcatcaa afaaca 
caw« «iw^ aifarc?! 'sitcala 
at<i ?a >aa" 'srasg a«a 
a-tfre ca fiai at® 
^Ttaicaa aaataaa aawa ** 

^a i «s(n fat? s ^aa 
' ! * r ' faa: vmwii aaa 'atKataafa'sfai aifaa *$al 

abcd a*fi>a atai ?«iaw ?«aia efgh 5131$ afcs spates i 
%tatfBa *iia« a^a arai fc^taw i sae, sbf «^fa a'arafaa 
^a^imaia ^wcsa ®afa *ai 

vsir?ik^i ^?!ra«nif arRio ton 

ast&attfo *IT*1W *l#tel s foatft atscafa *£at 
**tc?a «csjcaa ataraiw ^af& afaai c*fa fa? aal ?$?i» 
^cat^sfac* atda ^aaia §aa cstfr cnmwa afaftaj 

aortal atai i a^fa fa;? caa ^afa $J6^ia ^afa^ ?a l 
<#& d>fat?ia ^aa ^afS taTaarfo astral at^wr^fac* 
cawifaa afa? arfaa* »?ca aa na atsrwi sta i uam cataa 
aa^catsfBa fa?ata cataatfaa *rfc?il cafaiaia ai' ^fac* ska i 




■atlfcij *tfca&6iaWcaratM 


aa* aa afai fa? v«* jw^saata iwt-i <&ca, c^aa ®<r;fa cattatfa* 
^twi 4?at*f cafatvs at«ai at^ca \ »wlfa *i&*r&* uia| 
aatk;^ ^a ^Tt?n cW afaca ai i «twfa aa®ita«na asrc TO 
afaafa *fcsn aa \ 



• i *rfc*Tfa r 




• » 

[ Pinhole Camera ] 

4t&4f^ 51 4tda cstfr Tfa «we *ft5l ^ 515 . 'S* 
*ttc<i 5T4WW v<i^f5 esii> fiat 451 5^1 1 44ft ^5 51 f*ra 

cstii ft 3 55 fefB cn^i 55 I &$m 
^?tc^ fnacfi^ 41 5*m*ii 4*11 ?? 1 4i«f&5 

ft'35*1® faC4<J C395T*f 351 4t& 51 ^STt^ 5 

<Stffa ^55*5 (transluscent) 43t't ^!3l ^515*1 5«5l ^»ft® I 

tm ftc® p ftfat5l?i 

S ^33*5 C4«5T»1 I 

3C3 ?t^fB 
3Tft51 $515 
C5<=3ft*14 TO ftf ?C5 

«* pmpnf* »*1 .■RS.sf’W.BTOW 

5$4 I ^4*fl>5 C.5«3tt*t5 $44 41^4 f*W3 >14$ 

41 $4^ ( inverted ) if^ft* (.341 3ftc4 I $4C33 <21*f^5 

A 'sncsimf^l 5>f?5 5^51 ftj«|W 4Tt*5 3C«iJ «4«5 vfwl, 

$33*5 4<ft4 ^tc&3 fnw a ft 1 ^ «(fc*|l^ I 4rf4f4 ftW5, 

f^aaic«5 B ft^^C^ 4tft5 5^51 ^33*5 *tft3 $4C33 

ftc4 b ft ■sc* 'srrc^if^^ *ftroc5 i <4?*cn ftfars $'nc33 M\v* 
5$C® *ltC*n* ’qtftsi £tfo c 4C3<l fac« ^#C4 *£151 fats? 

^fVT 'StTW* 'Sflf’fll >2{ftftC35 $4C54 

*f4C$C§ i ^t5T5 WT-Sjfoftjft $4&1 (inverted) C34I 3ftc'$C5», 
5f5 ^rfwmfai trfasi 3i$t® 4ifts5 ^151 5$c9i f^cg^r ^tcarr^ 

$<*C4 45t $4C35 ^T'OTt* ;ftC5 I <51514 4C*f $*$1 

«f$ftC44 4ft4t$ iN«5 *tflf?C* 4*3 W 5tC5 *rfC9llfaS5 C341 
41^5 I 


<5F544, f^RCfl*! 4JTC4415 415*51 ^1(41053 434C34t5 *NOT» 
<$4lfi> «Rtf^ 5^*1 I [ 

fefc C¥t 1 > »l«si S 3 C*£? 4 < 5 ,.ftarc* 5^4 aft <$ft csft 

* * * «•» * * ’ 

fiWfl *rcfr wn 451 515 i etrejsfS csft ftt33. »® -ywfir>finft 

^uftl <Sjf^f55 5^51 ’1#f5 ^f* $*15 ^t? «l|*^ 

*ff^'5 55 I ^St5T5 4C41 ^"»fl «ff^f54 -*1$$ 55 51, 4^41>| 
-•itC^Ttfa® 55 I " 

1 : *tf ft ;f^5«t*1,4jtC54t5 5 ^5 Ml 20 C5. ft. ^ 



*1* 




SOfq&t? fCU 15 f5[l>tS ?^c*t ^ItPTSU 

f^55 §^T3 «lfof<W* ^1W 

foi® PQ mtCM, pq ftcW 
^Tv O fottCTM* I 

AOB O^n PQ « pq GPltV-W 
frt? 9W I *Wl ajlftfes 

AO 
BO 



—^1*1. PQ 

<wt i *rra, — 
pq 


*=K f&3 


§55'*1 __ 3*33 ( ffotTffi 5 ) 


f*W3 $55 $1 «prc 

«pmpiTRI PQ=15 fjjljft I AO = 30 filfera 

pq =fsc<fa I bo = 20 c^. fa. 

=02 fsi^nr 


• 15 = go 

pq 2 

^1 pq=*^j— 1 fH&T? = lO c*l. W. 

mtcmr srsta ^^5 f^n mm ititi ct 

<^> 'srrcenfa^ ®*rw* *w*«f*w mm 

^iTica o?*n m i mits* ^cu cwifr cstiJ *iWm 

^JC^CuB <11 *Tflf ^ ^ r - B3 ^ 

^JTPI^'RI *nf f 5 *IF5l ^ 1 Tt »WCT ^ 4T' ^ 

mrc«rfas5 TR*fm fa* i ^ iw? fc*tni «tfaw fa*afa ft* 

31^51 I fal T* ^^5 «1W 

^tcmtc^l §^3 fa** VCT *l$t3 fa*«fa effort1 


^1¥T3 «T^cT 

*iit cufasifw «mc*t* wwPi <ra mm *faraiS *nn *ft 
^ i sim *rj* *i *i*fa* *nra i biotic** 

§<5^ <5jfo31C*3 

(obstacle) mtt*|f?F* 

(*<«, *$, C*1S(ft 

Oftfe), fc*ra SHT? 

atf'vs fa^3 *C* I 

: *>tt*rti:*3 

t£i^f5 fa*^? 

eftfe fcpi* ftm 

m*tnt?U diverging ) m<A ftltl *lt«« am *T3 I 



m? fra: fi*jj8v?n "msi-m 



*riCTt¥ 


5 


^31 S 4*f!> (Point of source) >irct ab ^fl} 

i ac cwt? nto fai bd c3*rt? §*rc? ab-? c? 

TtH C*NtEH 'HtOTRRfiff *trc? Hi I ^®31t CABD STSI-'SWH 

<( Shadow region ) HFM fa^<® ?$tf| 'em?? 1 

f«f ^rt5T55T «lt%OT ^ 

l ( Extended source ) 3*r| JR 1 f?^5 $<£H3 C*Z$ f?f®l «FTR3 
SRI *ITW I « 

$33OT^ ( spherical ) ??JHl *?1 *tn I 

*9 G5fT> S fcvi 5^5 ^ssg? 3^C5J 

^1?tfB ( Convergent) JR I f&OT CDGF ii^n ^f'entf) 

ft?l ***!1 vat *RW §*eh? c^fU'e ^*t 

?tJ?TOC5 HI I *t? t 1 A J?$C5 'Htwr? CF <3Mt? ntes 

*m hi 4?? b wtwt* dg c?*r frrc? Ht^r® *rrc3 hi i ^?lt 

A « BD? C*tH* fa*£S^5 '8rtC^t 5 F CDGF ^?C«f? HWJ Hf^C'5 

•‘1TR Hi I *P^f-fW-^t*IC¥ Sf^Pfl ( Umbra) ?CH I 

E 
F 

G 

H 

v=k fuai: «W*1« fc*feEW1 

•CEF i<)?t DGH 'srftsrtfw W$9J | <£$ SKp«T AB i§«IH3 

*R«r ?t?1 '■TfC^nfas FS Hi | CFE *wi AB $*03 ' 5 J*»t ?T3l 

v*W DGH 'HVl AB $*03 J?fC&3 ?T31 $3 I 

< <FtOTif3 p ® ^*910 $*t^Ef3l ( Penumbra ) ?CH 1 ^f5 

-«ftfi nt^ts *iH® hf«o 'sno hch $o «raf3i u 

•« $*iBgf3i p f**n cH^n ^tjti * 1 tri ctiu i 

Ifttljr : C31&13 C’flHtF ^Jtslcstt FOTl *tfoH3 3*tF Mf 

(Cone) *0 I . CDGF nfi sct*fo, €»$»* $*TW 

*( Cone of shadow ) HI a^lDl-’T? ( Umbral cone ) 3*1 SR I 

Cftfc $«7h ^ (SifsTO* : $«r *ic*W s!f$3*3f 

■SjagRI -6 $*n>5l9t3 "If ^f§ ( Divergent) **, ^Df?* 

f?^t? W ^rffsi 5 :h t an* Hot cf^h \ 






•prUNt 




^*133*1 s cat** fam* ai *rtRr 

^fif mfi* ^C 5 ® aW* §66^1? ^f®31 5C31 'STSl ?^c*t *Pfi»S ^■’t? 

Stal «tC$ 5?1 I «iffltFl aTemcaa $*>*1 ^a* <sf^aaa *ftf<f at 

vflCfltctR i ^at* <§*.a a^ >aa?. cstfr i ca^ aa sTaT"t^f5- 

^unit $a i affi On *tca was me* «r?i a$w 



f=K faaj : «E^f5l's fcmgfirl 


stat“r?a ^fir -»rf afara *tca ai i s’ssaft c*fire snrt 

are ai 1 mata §mal ato atfaai *rff*ic«i a«R im ae^, ^<r cam 
ata statfiJ ^fatca«itf¥*ifc _ wc?; ferna swreta *r, fas fc*ta 
stfauta ^ 5R i am»tca ajagun *aat ssT^ta stfante* 

«ffata *V «4$aPf ?9 I 'SlCSta fVtfte facas aeaa Cassia fa$ 
?<a 4*fl> »it(l ai >Sfaa c*fas as afae^i casatca ca ft?i nfaea, 
«T*fro« awai « caai ai^ca i 

■mesa ^C5 ca atma stal ac? ca^ wtal <®ta *faal afacm 
stata aTaratca aa atcai -swat ^a* $?ta stfafaeas afasstai cam 
attea i 


fitsm 

[ Eclipses ] 

E®STC<1 

staal artfa «ftti a'vaca a stfafae* ^farces ^a?, m 
rifafla srfafwcas farces i ^ama Tlftala sTfafac* \faata aaa m 
a»tas distal n?a srcaj ate an asfacn wai 5®c* wts- 
cwfaes nt^an aaaa se$a tass cata* ateata atfr, *?c^a 

artem afaai^ ss arfeatfa^ «a i &« oncm nara acar •nt f 

«m TO, <5>R ^iaw ( Total Eclipse ) 55 i TORI W» 








5® 9WT ?Jw1 ?tf** ^tC>I 1 Vf* 

wRf*rc W w i 



i *sr fsaj: saat^i 


fsc® c*r«fl sticks w m « ®t*ra j(i?ft^ site? 
5®srf«i ?? i uiNn *jf^r*it5 f»w *tc? i fas ?|iR 

*(f®fljt? faw^ 59 *OT SfM® 31 \ 3^1 *jfaj|1* 

fawt rt^c®* st?*i c*Rcs i 

*ffa$V « 5 : 9 ? ?1 ^ 1 * 4ft *wsct ^afa^ 

m 1 * 1 ?? «iftsrtt ^tc3[ 5 ®, ft? *r®B5. 



ss si 1 c^ ?fat*i rfR^iii f»w *rw?«f^ 5® &tsi- 

*tf9 ^t%5 *tC? I fal JTC? ajfc^r *jf«fsrt? J15J5 I 5® ■€ «jf«tfto 
«raifa 4ft$ WOT *nfanl *ft<5 1 ft? 5$a?«t (Lunar 

Eclipse ) ?? I 

5®5l*t«fa ft? Tttf 4R‘s *tRT SJ^T ?fa? CW*N qfa 5t®3 ^9l?t 
?W* 51*1 *|tWKf I ?t?*l fR® rwn ^5Cfl «NfH1-Hf* 
stfific? fc*ratn-??*i 1 >*1 , 5i1vf*t 3 » ^rfcsif ?®1 <stpc*ftr 

*W «tOT ^ ?t?ft? <sOTtfa<5 ?W ?f*TCl> 

59C? If* cm I , 



*ffl«ffa«1 




[ Solar Eclipse ] 

53 995 ^ « ^9% ffa 9T9I9TC5 'Itm, <$95 5C59 3®St9l 'Q 
§195151 §*9t Si? nc^ i »5< fk® s ab 

5® ®9* E <f9^ I ^falfa §19 <stsg191 -e §156t«1 *l«P*1 «J9* 
'StCI C991 9ltC95C5 I art§t9l '®I9 , C*I 39 *fVS 'arfmt* ®C*9ti:9$ 
^TCI 51 I C9$®3 fiHSgmi **C59 C®n^91 C'ffaC'® 91*C9 51 I 

9F59K '"KC-t *J*f 193*4 ?tt9 ! §1'*T?1 *9*C5 *rcPw®TC9 

iffC^T* *tfaC9 ®4t tfT? Cota'S 1<5 H*9 9*^ Cimft GUI 

9l$C9 51 I ®$®3 §W91 VC*t 1*3*9 OT91 9f^C9 I 



L 


:>vrc fra: ^afcl 

53 1# « 5tWC5 'Sftn , wr5t3Dt3 fw5 I *9919119 

fwC5^ 1*3*4 *$C® C"91 9*9 I fa* 19^1 *9t91l9 1*11*9 59 51, 
^ ^91 9pft I *194 '99l91ttlt 53 ft* «jfl9t 'S 1C*9 9f*95 
5R1CH 'SJIIM ®C9 51 I 

5S354 '« 1*9*Cl9 9riT 3®fB 9l*fal W«fJ *91 CA*\ I 533*4 
*fct5 S5l*1 «jflff? 9*® ffi I fa* 1*3*CH c*Ft® •jfa'afa 995 
C9 'am <2t5gt9l-’1f9 srri^TI "l4 *C9 '$95 C9$ 1*3*4 

C991 9t9 ®9*s §*19 5tft*ttPt fl#T *1** *$t*5 *mft* 1*3*4 
C991 919 I 


^cTJTflPf 

[ Annular Eclipse ] 

1C*9 95I95J5C19 999 It*? 9f%99 *K»fB 95t93 995 39* 919T91C59 
'arm ***19 f 9919 I 55 5$f*t* §99t'9 ^f3C*C* lfa?1 *jf99'l« 

5t39 *9S®9 ft^fa *9 I *jf9?t * 5t39 ^9® C9^l *&* 5t39 <35*191 
*«*< umbral cone ) 'jfaft "1< *t9 51 \ fpCl 3$, 55 « «jfa?ta 3$ 
^9115 C*9t5 *^9Tt* I 4^1 9911R 4Wfl l^rf* *H« 



m*lt* 


*f*C9T S5t?1 TO1 C^«f TO «TO H«nfTO W* 

wg»ic* « atfros ^irrafo to martf*'® ww i 


s 



vs=i; fear j ^re^tn 


4 WH 1 «lf 'jfaat *}k* C*I TO»t C^*f SR? ®TO ^ifo?* 

'TOfa* ar^ CTf’tfl «(TC* i 


TOTO v$* «fTO "ifo *1*1 TOtCWS IpfatS^fc 
•TO t cTO« to ?^c® TO^rtcsa fkv\ 'mfwi vf?9 sicto 
-*firc*r tow ^ toc* ntt i 

^ertcTOc** *^*1: totoc* 4* amora "fan ftftw toi 

*TO I TO»lTt** C«M «J5'3— cwc* 1,86 ooo nt$*i i 

^fcwr^Rf «it«rr»r: ^tcto** fcvi s$c® to*i*pi* 

-TOC* TOTO *TTO ( Medium ) *t*T I JJTO ^»®TO *1 

*nc? i TOga totto swj ca nTO tojto f^s* f*nii •tcto 

faifl aTO &TO* TO ®t*tc»* ac*r ^ (Transparent) wo*, 
CTO—TO, «fsr i CTOfaa **l fad ''Item* C*TC^ at*c® *ltc? sil 
?C* *1 ( Opaque ) *TTO, CTO—*$. CTO1; 

TO «»*»n f%®a ffal 'street* TOfn«®tca arte® *tn ®t?rc»a aw 

ifaiffi* 1 Translucent) RfyTR, —**1 TO> ( Ground Glass ), 

tapirs 5 to* i cro« jjnoTO ji«j a*a[ toto sTOc^ni to®i« 

■5R1 < 2 Pff^ *TO ^T5tC* »I*R* ( Homogeneous 

medium ) ac* I 

« f*Rl«l S *iTt*rfc** TO*Wt* TOc*lt**fil ( Ray ) tw 
TOTOHlftfa -qb^c* f*?*l I Beam) at*l I TO^tfC** 

f*aa »RUWt*! ( Parallel), TOatf^ ( Divergent) TO* •feaTat 
(Convergent) ?§C® *itca l 

•tcTOafair a*TOTO to to i TOta ft fa I *rtTO, a'l'&at^ 

•8 cawtfca nffai <w f*i=mrt»i *itcaara atstcai fci «wfTs w i 





*trS 

ftH: St?1 VHPTtCVI - f%?«1 ?t*Tt<2ft*t 

fttm ’sfr ?? l ffiita *r^< ««*t« e}5§tfl1 ( Umbra ) 

435 '•rfsS^ ^rtCTtfas ’■rt’fC* ( Penumbra ) 3C«T I 

§v*t « '®rtc*tfo* 'srftrew? ('sr«fK 3sp,. 

c^fB citiJ ) §*1? < 055131 « §W3t* “nfa fs§a *c? i ^f%- 

S}*5t3lre WtfHf ( cone of shadow ) 31 3£9l t 

3t5«l ( Eclipses ) S cnfa»*tc® ^ l «jf33*|3 3131 fcvra- 
sw«tf* 3W m ?i 3*^4 «ic3«t 3fac9i ^nf»r^ 31 *j< sar 

<S5*I i 'Sit^ta 5C3« 3T?1 §5*13 5l5T“I^a 'BJfl »t^f *}fa^3 £3 
<5Re*l3 §*(S £3$ 3W1 ?3 i ^ 333 5S$a ^131 §5<H> 

£3 ^TC3 *f£$ C3l 33R ’STd ^nfa* 

*3 1 


5i3*rt<?rat 

J- How can we see any object ? 

2. What is the speed of light ? 

3. What is a medium of light ? What are transparent, 
opaque and transluscent media ? Give an example of each.. 
What are homogeneous and heterogeneous media ? 

4. What do you mean by a ray and a beam of light ? 
Describe an experiment which verifies rectilinear propagation 
of light. 

5. Describe a pin-hole camera and explain how it forms 
an image. Why is the hole of the pin-hole camera very small ? 

6. A tree 20ft. high is at a distance of 40ft. from a pin¬ 
hole camera of length 8 inches. Find the size of the image. 

7. The hole of a pinhole camera is 25 c.m • from the 
screen. A tree 40 metres away forms an image 5 c m. high on 
the screen. What is the height of the tree ? 

8. What is a shadow ? What are umbra and penumbra ?' 
Explain with necessary diagrams the formation of umbra 
and penumbra in the following cases : 

(i) smaller source and larger obstacle. 

(it) larger source and smallar obstacle. 



•«rtwt* 


T 


Vrt 

9. A man 5^ ft. in height stands at a distance of 131 ft. 
.from a lamp-post and finds his shadow to be 16\ ft. long. 
What is the height of the lamp-post 

10. When an aeroplane or a bird flies high above , it casts 
no shadoiv on the ground, but if it flies at a lower height it 
casts a shadow which is dense at the middle and thin at the 
edge.—Explain why. 

11. Explain with diagrams why Solar and Lunar eclipses 
occur. Why does not a solar eclipse occur on every new moon 
day and a lunar eclipse on every full moon day ? A lunar 
eclipse is visible all over the earth , but a solar eclipse only 
■over a limited area at a time.—Explain why. 

7. 8 metres 9. 10 ft. 


6. 4 inches, 



[ Reflection of Light ] 


*aarfa ^tf-ta clears ffita 1 %*! ’strerna 'atfna *c«* fc*ta- 
nfaal 'atata fafaai ^tt*i ^nfwftca ^ «rtt"taca ataa' 

W«?TC»1 Ca*1 att^5 *1TW I 
'Sffiata *}ta 4a*tTft 'srff^f a| 
*aafi> nrrac aw ataa fc*ifa*t»ia 
fc’fa f^a^tta kfa 'SfTC^I- 

Cafatae *lTC5!tCaa faa«fca 
^acn f«a *r.a fafaai 'atfat'® 
C«W ?T? dNTCT ^TOTta at- 
feefo arfOTfa WKW fsaa 
fwi 'asaa fosla caR« 

( CW ®9J 'BJ'W *',5 )’ 

§*[9 *tfksc§ *aat frota 

awa rtc* am awca fafaai 
wtPicwf i afasn c^r«^s 
< *rtc*rfc^ai faat«ta tg* artuju ski's «i« $*ts *if^t 

arfara am arfajw fofirai «uc*nw* ojfwm 

Reflection of Light) a£9f I 

w q c m fafcg) srfewr 

Regular and Diffuse Reflection ] 

feifa ^ttata faa wia fc*lfww ai 'aftata ^*!ta cafaro 
*wa aca afsafas faaa c*f<ti at? ^5 casai*! ai cacaia 
^aa cafscsi < 2 tfaafa^; fa?*i caai ata srl i , at?1 a^csf ciraai®! ?1 
aftwa §*fa *it®c*i fa wtattaa ajfcam a? 51? 

fiffoaSR ?? I fa* fijfcafare afalif* aftafas ai Jl^l- 
c*K*i1 *tw atfa^s ?a afaai st^afa^ f*a«i c?«1 at? ai i caeata, 
acaa cat*, ctJfacaa ilftfavsa, aft® ai^Rs ca aa^s **rc* aifa cstw 
caRtif! aa«i afaai ata a?, ^twaaftia catai ig?tai aa*i at? i aW«i 
tt5? ( Magnifying glass ) Jfl?ttai cafac*! ^tsi 9 ! 'sat* >«at fistiOT 

ab astro arei cwta t at^ttaa afarefa anfaf^a caata arei v*.- 



i*a: ft® : tofa atwts atfsaro 





9V AB ^rfwt^ftra <5»l ?^R I S*w tft^si* 

(Metal plate), <Ttf*i , »[ «1 fw »E®R ^nfWw t*tcsit®> 

<7*0* H®?«l «•! ??« I '$C5| RtOTC** <S|ft*9H f^5T»f 

^T^l iM* ft* ffl *'t« i ab 


C D 

ftaj: *w«tfe*®!*r ftaj j ^ «f%*9rc 

sprt«?t^ f***1 *lMtCW, fa*C«f9 (.5? *PH8 Tfca AB <3i®R 

HlCW <$***JI sc? I ^RTS >2|fe*®TR5 

*TC* iftofst fafen ffic* ^^5T5“3n *tf^fltC5 I v£^5*f <£^5- 

^•TC* ^1 ®ff®?pnsf (Diffuse reflection ) ?C*J » 

fa* cd ^na « »pitot*! fa*«tfB *tfa*rcs, Ht« ?Hrafa 

^3C*R C* »Ra3 ’ITC^ §?t? 3[ ^fB* '*R , |R c^t ®5T 

«f^?taic^ *1*8 vt®fg Jpi-fas-ffi fa*C«l *tf* e t'3 ?T*TC§ 1 

^ 4jfa^*RC$ ^9*1 ( Regular reflection ) *C*T I 

c*r« ** r*r «faw ?tc*i$ «ii5Ri ^ **c*f "ni c*f*ro 
*n^ i B^fffc^ c* jp ns ®* rr*i c»fare *rt$ ^ ?<a? 

$*tre* ^ ?*T$ rjr»tc* «fc*fara Ric^it* cstw £C*n 

*f*E*i -3} ** *t*m oifoiro *nt 1 fa* *fa*sR* c*oa ct 

** *1 i§*R Rtc*iT* RTfaan 'sthri *1 r* «fa*«ic*' «fa^f*re 

c^ ^ *1 §«rc** wfare *trt i ^*1 '*n vm m 
c«fft Hi w «tfa*®iera a?® cwi m \ 
ay®*w *tc»rw*fa *m 4*fB iiKrc ^f5 

^ *lf^'® ?1 i ®c?i? ?t 

nTc^n^f*?! ifk*? i ui^fs sit«fR >£Ri 

sate R«f?i «tn?i uq^fB *r«fR i st*nOT "^ai 

f^C«WW ( Surface of Separation ) ?^5 '*rft*imfa 

^ri <iw i 




^^5q1 

«if^awwi c^cai ^^pfB >r»i ?rtf2W wi €zv\m i *Nw 

^ »pwt«f«i m RtPttBJii am ?^i: 

*fas « ^f*it ««w ^ 







A N C 



*rt*lf<FB sfin ( Incident ray ) 
i fa a ab afafS $*[«* 

3T«J3 ^53 JITHWa 

EQ ^SC5f9 &13 *lfis'5 
?|?tC^ I *TOdW AB i»|t*lf«« 

3fiH I 

«it*fw fa*$: « U’W 5 

a fin fare^c®!® fc*m 

nfc'® ?3 ^'c-^ '“im^ ft*? 

( Point of incidence ) 3C®1 I 


faaj B ft*?. I 

«lf®*W l C^TH« spTSOTa $13 *\1& 'Sifs^ ( Normal) 
3J5J | BN ca^flfS B EQ 33'St 5 ia '5*1® I 

<StfiS7f*T5 *falS ?fa 3E* C3 *tC«J 5C?i 5T?TC* 

§^T 3 «fis ( Reflected ray ) I bc oife^fii* afin I 


•etf’fS* C^t*l I unfa's 3fin « c*1*fC* 

, «rt' i f5^ C^Pfa ( Angle of incidence ) 3t*f » L abn (31 i ) 


«TW 


C^T* I 

alfisw* c^t*i • affo^ftra afin « ^*fj^vTV c*T*ft* 

afferoR C^W (Angle of i ef lection ) 3C*f I J_ CBN ( 3| r ) 
C*1*» I 

o|ftv*iCPnf f«w s atfiswa* wi ^tcsiT^afa $|f£ 

*fa?1 K»1 I fc?T«3 ftlW ^ Laws of 

reflection ) W\ I tflfwiCTO ftm 5tfi» faafaftre ®j*f: 

1. «rt*tf«s5 ?fti, fvqps fac&fizm $*t* 

'S *lfwf«F5 *far *W5C«l I 

2. HMW CW 'S «rf$Wl C^t*l *rtifl *HTR 1 

iliK fall AB, BN « BC 333C331 fesifB vli?F >|Sp®C»l ^fif* 
>i)3v i — r ^$C3 I 


TtfjcTsl vyudl^b^ 

[ Hartle’s Optical Disc ] 

^tc»nw* *ii 3i 3i'®"c3T5' ftffo owitft f* 5 i affe- 

•swoti faw W 5 t Hsftwta »* m 1 







s^tfrvf JJ1 *ltw ( Quadrant) 'Stn *f*?| 4fc$PF 

$0 f^sflre ^l srres i c^5^:^r m cstfr w*i- ipfa i 

53pfg ^fg *t&tc*n s-^ $*ni «n^i- 
®tc* 'srefss qtre i ntc»r ab 
^ ^ WRf 'Blt^tc^ *Fttl MT'Jil 
’It'S I ^l^fg f%g 

( slit ) 'Sites I ON CJW1 M 

§*|3 O I ON 

■ant* '■resRe*? o° *%| sesFsi «rft- 
ofp fester 'St’t **1 ^tes • ab 
* tTS5fBc*F 553p? C^a o ' 5 >S- 

'fffa «it** 5tfl fit? *J*sl 

'Sites I '®l*i* i tS AB-**}* *t"5tff5 

<*ta« '■none** ^sRstt* 
stfae 1 ® o\ tsa*fe«l x% ^te^- 
fa**i «m ^firal w E fe°r?j stare 
c*m o f<wre «rhfa* pi po _ ^ 

r <r jT' r, ^ Wt t iftW? '■UOT^b# 

-srwfo^ fared* ntc»t faifare *trerl 

^e^5 Slt 9 !^ C^t*i /PON *1 i 4*? OQ «tfo*Ffaf$ fareefa ’tteTs 
3^«tn Slfaif 9 !* C^Ffa QON Tl r-41 *|flst*l «ft=Tl *t^C*l AB « 

fc^t* *f?^5 marre** wtsl fafre nt*ra* e^t*i« af^?*R 
c^M *ifosw ^fat?i c*W1 *t^c* «ie^5i^ c^cas^ c*t*i« «tfwR 
c^t't >rr i ^1 * r ?l faret* fawfc «t*ilfato ^e* i 

■PO, OQ 43* ON f%nfB CiRtt **«H ''HTOIRStare 'SC*!* ^T* 

'5i<ifs , 5?«*t* sifappsKR* «t«t* fawre «Ktfte • 

f***1 «ffefa«S! ^TfSJtt* CSFR'S *^3 *tfat*l *THRt* 

fs^* ^i* o\ «ifww c*H1 *t* ^st^te^F 

•Slfafa’S *1 (Image ) *c*l i 

ntc^itt*'* fa* CWI 

*t* i c*>Rs *^ s^e^s , sitc*Ttt 3 F* 
«nfiii ’®iRtcw* «tt*“t 
^fae^i srtsi<n c^ ^f3e? c*rf^e^ <ltt i 
'srtC^t^^f’Sl ^i r if «if^ppf9r$ ?^1 ff^ 
^CH ^St^l ?^C5T «f*^IWS *IS 

SWR fga, & fir^ ^ttocs fwc^ 

Jisrw 'rfa ftwa ^fB '•rrcs ^f*rci 

-«tf^F»icjn» sPn ^ w i 
II— » 


*<Js. 












m wtwwtfw *rtpr p ft^i pft^y^c® wtorwifinr 

4 *f& (divergent) «sg ?T r S? stfl «TWH^*n» *t r <P?1 «fo^fas5 

$$f| CJTfC^f I ?fa AB vim CD -5 %* 5 T‘?C 5 f 

3^3 faS'lfS C*TC WflRfa •PW^f Q fo\ 

S*?1 wt fire ng t «ihm c*caf ?wfi> cw Q fox& m 

i 4$wi Q fa^c® p f<* vircfg «fafw ^ wfoi i ww«fe 

iwsn irfa «fftw»iOT imn qi afofare? 4H*\ *it®i *?i m : 

c^« fa*£ ^5 <4?^ «l*tWtft «rtW(TWTf fwi *r% 

WTO* W«l «rfwf»TO *fti c*l fa*$ 5^5 «l*WF® 

llcvci ^ftfiTl ^CT *H wtw ^ f^?r ojfofa* n ftw 
toiss i 

fo\* (?i ^w^prt?) 

?K*T WHTI ?T? i $?iCW f^re ( Point object ) ?*l1 ?'*C® 
*ttm I 4JC®I^fi> ft*5?W? wfiftl faff** ( Point image ) 

*$C? 4Vs ^ fa^?9 f ®l? *lfWW *RH fw C<Nl ?Ttt? » 

imrw ci wot faro vn wil ^ *«N*f fare? c*fts ?m 
*fa 3'$, *T?«l «fe*p9!OT ’ft? ifalifo Q ft^^C® W'”*® &wcw 

?fa?l to w *ta. ■tf#® 9 tc‘* ^ o?ir« wT«mft[ 

sn, 41s ifa fe*Ki ftcw c^Tii'a $fo* *U5 i\i I ftTOF 

*pfaF ft? ?1 ( Virtual Image ) l& I W*firQ 

wiott* ?fasfti etfo^TO? (?1 atfawcr? ) to ?fwfa* <tto« 

f< s ^'v5 ft »i® w I vU^?n«f f<ww iWi 1] ( Real Image ) 

TO I 

[ vipftw c??5T atf^swiOT TO1 ©*n* fro? ®?i ?*tl i 

5Ft?c«f9 foi ^^c'a ntnr, cvr i wi 

^ 1$Z! i J 

«rfwrc^?r «tfwH ( Reflecting Surface): 
^twl orfwf^ ^TC^IT^ilftl w 3fT«OT ^3 ^WIOT ®w 

*fc^ fe®? sffiaw 

<2}!WR W | 
^41 '11\ 

^srfcsir^^ft} zrmi fen 

*!z® opt ^t«t ®c^?r 

ft? wot ©W wiPfl ^1 5fWJ WWI itfl ( >8 jk 

tW £Wl) 




*TtOTtC¥3 




'*3313 TO 53 nts®3 to %1 ftctf? «rtwi c^rt 

?fr*r C3 <arc?rfa f>^*i »•*! fsra? toi to? f®^3 fai ®»i « 3 ^ 

f3C«3 TO TOf®^ | »i)CTOS 31^ ¥^t® , ®TOTC33 f^?«ff& 

aifwTO? ft33 *s*rrt3 i 



»*f*l S C3 CTOS q**| 3TO^ Vf*f=1 3«t 3t3 i 

<p\t &3TC3 3^*1 W<fa I 

®C3 3 f 3T3«f * w«f«| 3%® TO31 

< 43 ^ qt^ftfsi® *tr^®sii «f®- 

*9!? *83 CTO 331 TO53 

jfsjto 3f3m «itf^ i **fon 

4*fi> C?t33 ft* ffiVS 

c^fro C3 ®*f3 cwi 3T3 $?te* 

*r’f c ffiS?J C53 (secrion ) 3*11 ¥3 i fkat abdc *afe**f aj*fg 3«ft«t3 
C5*f I AB C3*1 'tfC'f? *1*TO JTO CD C3«fl «lTOTOC* 3*T$CTO • 
CD-3 $33 «tfs® ** ®3 ( 3f*lC* frftl® 5*31? 3T3I 3*1 53 ) C*TO 
*31 WTCf I $?1 3*T$3t3 ©gr CD C33T3 fen? f®3*®TC3 *®*®ft? 
Of’.t C5T& C331 fcffirai CWS31 ¥3 I 


03 ? ffc*: rfcn «fw»H 


va^sn 3*fc*i «ff®*»u f* ®tt3 *3 ? 3t^ ?&c® TO 53 ®* 

ab- 3 $nc3 *itro p 1 f*® 4f*®nc* ^tft* .arf***:? ¥3 

f%K33 CD «jfr*3* ®C3, *T3«I $¥T3 «}f®®*;T l *3®1 ( reflecting ) 
power ) t5 C3^ l fkn 2 ftf®® <*?!TO 3 fti^® 3faf& 

fe^l I 4^8?* “if *1333 f®**®tC3-C*fTO 4*f& *Tt3*t31 ^3* 4*fi> 

$«** *«few sjfcft* c«?m 3t31 totoi ftnfS n^n? s^c® 

Stf-^TO? 3T'1 43< $TO «f5t^53 ®3 ¥$C® «tf®*TO3 3T31 

fevn* ?3 1 fe^®3 ftufB? men, to <nrni m 31 nftwi 

CTO'S ^3[f331 ¥3 ill 1 

W-«lt*r«5f ( Normal incidence ) S CTO'S ?f>« w«fc«l 
9J3«TE3 TOf^'® ¥FC9( ¥t*1 nC3^ 4t®Tt3^ 

^31 5 fW® PM 3faf& 5PJ »fC3 ¥^3tC5 I ^1 

^31 MP nW 5?f3C3 1 

to« % ^f3?i CTfiratff cTO« 
f?*^ 3^ &V5 '5TfC9lT3'3f% ^Tf33l «f^^S ^3t3 33 CTO'S 
f^fsr® ?tc3 31 CTO« f3*^ f^l^® ttl'&'B TO ^ f3^3 

fv$& f33 fe^.33 ¥3 I ^ 3¥*1 3ftl ^tf^?1 f3CT3 

*T3TO Rort 331 313 I kw 7 ? f33 fe^3t333tfl «ftl ^33 31 
3ft ^^333 3C3 I 





«9* 


TO* 991 9 9, MAB 49f& C§W ( section ) 49t P $?t9 

9\'.9 4*f5 ft^-a* i 4 ^ ft 5 *? f>c^a ft<3 afac® ^ 

fa\ ca c9TJi« $tf5 afa 

*1^91 9»?TWa afal9 99 

ft<9 ?tc9 I ‘lit tffolfftF® 

9ft« stfS W’fcl 9 <m^9f93 9facai 
C9 fa^X™ ftft - ® ?tl9 'ST^tt ft* 1 
p r^ 49f& aft pm 
si *ai $t®i i W^fa ^ 

«!951t9 ‘SH’lft‘5 1 4^9 ifan 

«$<HC9 MP C99't9«}ft>9 s ftl^?tc9l 

ma ^f5 afa pa «tw 

C9tC*t ‘Stf’lft^ 49* A ft’fE'® AN 
^f®9TC | 499 PAN c^lcf9 9919 9fta1 NAC Stft^FW C9H 

9 *i i ac atfciFftrs aftn mp « ac aftjpftr® 
af% stfB:? n^fcia wets affc apata* fesiai c^=t p fax® fafti'® 
?t*i i 4t p ft’ft p ft^a ft9 i 

499 L PAN = / NAC 

ftl PM « NA §50^ MAB-49 $99 919 9ftl9l festal n9"*19 


99l«ai9f 1 


3 sat*, 

ZPAN = 49t$a/APM 

49 * 

ZNAC=^9I9ZAJ)M. 

s 

• • 

/APM= /A/?M. 

493, 

APM 49° AJ5M 1ft$W.99 9C9J 

L amp = z amp $ sat w^ti 9ftal 
Zapm= Za^m. 


49* AM 9tlt9«l 9tf ; 

^59t? ft^599 9^99 ; : PM = j?M. 

'Bjsfts 5R!®5i (Stft5^#?-'s®i *i$v$ m 's fearfa ftrc 

9 ^ ?tc® ?tf5 9tq aft sitfl $?twa aft ^fBa 99 

ft<9 9ft C*1 c^t «tft?ft|S5 9ft9C99 «lftf9C99 ^9^T9 I 

•ft W 9 *1991* ft«fara 99 irfrta *wt« afta caaitap aft aft* 
vfazv w, st*1 ^ $tfWI ««3rt1 ( dotted line ) «nfc> Jftal 
|apai ta^Ta 9 tai '^iftt's 991 iKcta *i* 6 te^ ^Tfit^aftu attre <ttc9 
5,1 1 *W^ft 91 ^91989 aft# (Virtual rays)99|1 *9 | 









CT*Htfow*fci alfwvPns *ft 
«t*t« c*r ^ ?N ^ftft vsts. i ^sa t vra $tfB 

if% 9>tnt^ fawn ^=5^tJ? ft^n *ni ntn i 

*«;k f&caf p Hc«fn 1$w ^ifa Wnfas I P 

?^C5 *W ^C*f3 «1'<p m I ^!W PA, PB ? r U ^fg 

*5lfanl ^?1W* Stfa^fa^ nfaj 
ft«1 Q 'Tt'Sni 

nfaw I C5W MBA- 

nf^fVt PQ-C® ft? <W»ttn 

j^fa^Rrs sfacn, , «r®^?r 
WW ?t^5 'Sffa'S »N 
K’fc^t^ fcnn 31 nfac^-e fytt 
«tfofa* W'ftf? W *tt«ni 
I C*1 *I *Kc*tS 2ffo?9J3 

<K*ni nffcm* »T5« 

«tt?1 «T0IT®3 I «l<f«, *vs;fc 
facn mo cn*rra ^ fac? p 

SfcVtVR I 1f<c*f? 4? 4lTt«n nT r i"S $?IS5 

fa*?«Tcn 5T%*i mm ntfacn unfa's ^ «tfafan *r t f:«fia §*fn 

c*f«fl qtt i 

^rf^feirci^ fini^fe ^svs] *ral*n 

[ eftl^ : Rt3* ^fTOr ] 

CatC<6n t§*t* *£R«ttfa *|Hfl Tft®^ f*R ^31 ^tffat 
?ftwin s§nn ^nfB »ra*iapn nntnn >s?*rtfa ws®i H*i 





tra: <rfct* «fe?«w 



*8sr fra: f*IPH ntrro «tfa*nw %^f%i «W 1 

C^ni »ftTO *1?tTO Tt*f1 f|i*1 I ^, ipftt* JlMW (farara 
P fa’Sp* ) 4?f& f*R *W **£•** TO *t* ^fB f*R . 



•twffgwl 


%»8 

I PtC*g PA Ul*fB 

g'«n fgtffa spftr* i g«fc«rg fssg fa* s^fBg eg «rffcfg* cegi 
gt&g s5tstwi gg^g^g s$fB fa* *(feg| cgsgi 

g$»| ( *C* g»1 V?, vfl^ fa* f&l cgtg *fgc»i ad c?«tl *rr«gi 
gt« i ^t?i ad eggi pa cggtg fiffetFfavs gfin f*ctfa *fgcg i 

UJ^Sttg ’SfT^'S g>S5^«fa ( PB, PC ts*Tffs ) gfu *)$gt ^tSTCtffl 

«jf%Tp r ?T5 gfali *W f*4$ ^31 I 4*R g*ffag ^* 11 * 
cggtfBg tggg 'sim* fg^afar® *ig .ac^T^s- crcai *rm* wii 
4V sif®*** c*t«i fcrstg ^U] *tfa *[ $*tgi w* s^cg i ’sitnf * ss 
gfal d|gt 4J^5V^ gfal ^f'S^ SRSfalfr ^W«?g 

5 «gtg «f^sF*t*g ^gg snsrei v 2 js}tf e r® g^tg i 

♦ifgfa ’tfaTS'ST 5 W®*! g^'.g 'SfTiftCW? 

<st* m stfofgcgg gf* gfagi *c* gg i $*fc* gffag^* 

(Lateral Inversion ) gr.*T | 
fa^s ^fg^*fafal g^g fgfeg 
wrg fag ^ ^t*t ^tc's n^ffag 
fc*ig ?tgcggfg $gg g«fg 

** 7 * 5C? 'sigf^ i 
c^cos ^•Rtcwa ssi* ?tc7g fag 
rfcTg *P6tc^ «jf*fai.g ^nrrcsg ®t* 
fag ?tcg, ?^gn ^rg fatgg gig 
gr® gfagi sic* **cg i 

d 'wgfSw ‘figfB ^g^cg^itg ®T* 
fac* x^f5 'stsf^c^g gtcgic* 5§g*n 
gsri gtg i uwfB d w*g 

*«=r ft®: gif* nfas"* ^Tg*tg »^cg gifac* ^?tg gg^cggtfB 

g*fc«rg f**cB Jtg* 'gtffg'&g ggi'stg ijcg 'gg'T® 
?tcg ^®grt §?tg sifofacgs gg*icg«nfB tpfcgg 
f*gc£ ^g* '"rtfs® feg gtffag i ^i?tg 

^ d ^:gg gc^si egging i 
wi real i . . . _ . 

*itr«*iflwg ‘fi^fB p ’awegg «ncg w grfgc^ 4 *$ 

grtgw *?tg ^gegg ^iwg cggtgtgi cg^s 5ln? 'fig^ 41cw eggifB 

Sntg *ft«i «jf^fgcgg ^Tgig ‘b’ ^g g^'^cg i 

P,«^fc«t=gl afjifipp ^£5^551*8^*1 
[ Successive reflection at two mirrors ] 

w^«i: Mi«m, $ivfo g*fg *ig-^g « 
*p?t«gi9jstcg ^rm i p ^ gw ^gfm ^rwre^g » 









p fewHcTO fe*m pm 1( pm 2 »h ^ 1 «f^n 

fe^nurw* fN*r *ntB«tra fennfe p fevcw wl^ 

«nphw wn p m 4 irfiffir fe*ra «<wfe ^nmtt 

fifV\ *lffeltC* I fefl «tfa^fas5 viw M # Mi *H C^«Tf^ fe*t« 

M! P=M! Pj 

Pi faf* fe*l3 St«ft ft* 
fe^^i 1 fVi <Sf 

tftf^il^ f««i 

m 2 irfctfl fe*f* *iffefl 
yfrw 1 viiW3f 

p 1 m 2 ipfc«Rj 

fj^spB (object-^) 

SJT®1 *T® M x 

M 2 (WH P 2 Ji*R 4®fB fti^ 53 (71 p 2 M 2 = P x m 9 , 

®t?1 5^C9l P 2 P x I M 2 «tffe*f»N5 

f%3«l 'srtTt? M t Vf*f.«f* fe*f<J ^ ^T? M x -v£3 *I"5tE® «13 

dwfS fN *few I <§tf5 »PTf^Ht»I Hfr* V*1 «PRBfJ fm 

fe«-na ?$cb 1 '■rfat* M 2 jpfc*i p ft*** 4t«ni fiw fevs ®t?1 

sfora m a m 2 $* 1 * 'sr^j fa* 1 fif% am fa**fai3 

5R «lt*C* ^CW fa*sfal **\i C**1 Hi I 
TCVtPl «rt*T5 **f«l: M xi m 2 5?f& >rc*tci «tfH® 

HlWCH Pi 4 Bif 5 ^ I Mt -43 fe*f 3 * 1 * PM r C* *%1 

fetf* fe*1* P 2 frlTS «N* fa* *T*tC® P 2 MjsaPi Mi 



M, 



vsR fw: sprain s$S «ffi 


*¥ I ‘W p 2 fa®fa 
*r*fc«ni *fcs gt3 *t® 
spfac* P 2 M 2 ->D3 
fe*f* 3^C?«n P 2 R-43 felB 
Ql fa^fa fit W 
QiR = P 2 R?3I 4*H Q x 

^fB tftffe- 

,y |"6fC'vs 

*raf^si Qi iftrl 
®mr ft* ffew ^l 1 

ffei m 3 ftn ^wf- 

'5tC4 Qj U8B* Qi f^*5J^5 


■§^f 5 f^f Mfr® 1 c*rtfe tWB fin ’tf^s 1 









(?T Gift's wtro ?*f*l: *lPi *31 wf *, m ! o 4 ?; 
M jO ^8 WfcTS aw I ©5TCT* (inclination) Z M 1 OM a =0 

p wwjfvs 

Ml «NW ^U8 

«rrw'B *?1 wpf i pp i c<«itt5f 

M! «i«f«l 5VW fotfaxS ^fa®T 
Pi sm faw; sstt’IH M # 
w*fc*ra Pi wtn 

3pf?cw p 2 faw 

^EWl «HWH Mj-vfl? 
wtal p 2 fan* P* fww m 9 
^twl P 8 -*aW P 4 ftw ’tffo 

<»5tt fa* : CT CTH« C*1t1 I v£^<RC^ qi P 4 - 

W*fl v4* UF51 <§?f& < T6tC'$ 

C^t^'S fww Ml^5 stew apwt^wtw fww 5f*IWl 

'Mtwt? Mg irf C 6 ! P W^fS ^TOTfC 3 ?* f3H«l <2t«|5f «lfa*»R 

Qj, O s Sf'ffe 'SfH« faw fcvTrft* I 

>n?tai »ww^ eW 4 ! wts 

Pi, Pa, P s —, Qi, Qa, Q 3 .ST?f^ <2iCSJ^f& faw* o 

?$c<® «9w* ^ ^=op i 

« wfcti «rcjre o cw® op 

*ffafar «rafa<5 i 

wmftfa* *rt?Taj < ®n'3'6 fitwi*! wttre *tia, c>m c*rtfr 

Q fin o 

faa? w*wn -g— -1 «ttFF i favw *iwn n ^cij 




360° _, 

0° 


fcjtiGrt 1 : $$f8 W*fc*tn «r|srf% CTW 30° ${tBn WW 

«RrfT* CTtt6 to* wrtir faw S^^rffw 5 ® ? 

<Wta, W = ^-1 = 12-1 = 11 

\ 

^5*1 2 : >wwtn $|f5 irt?«rw swmw C^fra 
wwnt w*5«fa faw ^$3 y 

^W,0=9O°; :.«=i^-i=3 








CnKcTT^ T<n 

[ Kaleidoscope ] 

c$*r\ i Jf’fc'ta *tw 

*it*tt^1 ^ teTfft ^1 i thrift w « «rci «nw*t9 
*Ftt53 *tl^ *N rfa* 4^fB «$* ^mcsra C5tC^ W 
*W1 W CH 60 ffcaffa C*1W 9 tt w *W «TW5 «ItC* I 

cM$fi>* anratT« *rei 5?tc5H *r*i *wi «n« ^ wts ^t?i ^ 
i ^tcs* »oi* $**i ftf«a 3t$? ^?l c*pf*isi 

*W1 ?S I ?r$^ *tCl><J $«Wrf*I C51?1 ft*fc*l 3ffw «tfoTOW 



frai: ottrat^ n'tfl 

■^!<I1 f3WC? Sif^fn *tfa I ^ ^tC5^ em fiffl 

cwfaw ^ iifr® ^hri 'e ftfsaj ^f5 

3*11 ( Pattern ) CT’Tt qtS I CFtefB v£?s§ Rtf^CST 5FTC53 
Rg vf)sp-'«tc^ ’fa**!* Jjfsg® 33 s*t?OTi ^f& 

* 5 i^ 3? i *w*ir ^-n ’tta w\ *rra i 

*nm'] c’rffrm^ 

[ Simple Periscope ] 

v*wf& »rei« 'smrsRR 4tck 
^twra «rfc« ipfi 

^«iit *fa?1 *rafB ^ | 
ws?i «K«i ^’itfvt *ra««itfra 

« *wtnn*i f5pi Ttuffifl 

Jiff's 45° c^tw 'srRsystc* ^rcfr® 

W I *[lfl> <T?t«tW *lfe fc*fOT| 

C*R« TO ^T^r^afa 
*ffal Safa'S ffcl ^|C5* 

*K«ff5^5 ^Tf%| »W «tT*T* 

«rfwf*r® ^i Hot csttt «kto 

i <st*t? w TOfB? v<i?fB *>« fsi: c*tTw*H 

CW1 <rtt totto e HOT HtWfCH C^R'Q %B5 ^ «r§l* 







*»tr 




atftw« aW**! cafir.ataa ^rtsftr^T waTaaca caai at* i cnfatatata 
^aastta afaai ?Tfara ?* atrfta §?ta ^nta* effeaataa 

«ttt* I S5t?1 $ft* af'^taaftl *tf^*1 

<stfo*pf*r5 *frta i aaatw f caat* aaa atda 

atflta ^ at53 aj*^Ta ft-sa^ C^a •'at-t* C*f*at? I 

*F*f«fc^ to stfrafcrB ?fara ^«f* s aw a*t 

ata, m i o vaaatfa aa'cna aaiw *aa* ao $?t* ^afS ataf^s 

afi&, o f^$ ON! vflat OBi (SfPsa'fsFS tlf-u i 

.*. Z AON x = 'SfT’t^a tat«l = i 

/B 1 0 N 1 = 5j^ip?ia Cat*l = i 

[ afeanwa ftaa asatta ] 

atwmSi Aot* f^-j atRrai *<«ffi>ta 9 c*tt«ra nfaata ^ata 
a$*M aw a*1 ata?, vaaa »<wa ^ra^ta=M 9 o i o 
arf®sws ft* 6 cattas *ffaafa ^faal on 2 aa^tw at fat a a?t«. 

Zn x ON 2 = 0. 

ama cat«!= Z aqn 3 =*+0 

apsan. sjfoasw c^ta Z n.,ob 2 =i+0 

.•. Zaob 2 = / aon 2 +Z n,ob 2 = 2 (»+6 ) 

^‘, ZAOBi = ZAON t +ZN 1 OBj=2* 

/. Z 0! ob 2 = Z aob 3 - Z AOB t 
= 2 U’+® ) —2t = 20 



fai, ZBiOB 2 =«f^a*fiF5 afua ^fwa *tfaat*l i 

wssn art*tfiss afttca faa arrfast w*r«te* 0 catc«t 
atfwfas ?fa 26 itfinrM at? i 





faff « '5tf««ft*f TO 2 *1^ TO ^, M 4TOfa fa *<*t 

<OTt §51? Jf^ sf P A vflspfS fa*^ ?*? 'spi^ft I ^ 

*»lM ** C?«Tf? sffottret? §*1? MQj = MPj 
5$C»l Qi fa*? Pi fam I 

^T?1? SK* TO ?T* faf*«| *tC? MPj C?ttf? §*f? 

P 3 Qa fare? TO’Sfa 

*$*\ I fa* ’tfffl ?TO ^ = fare a ^??[ I <3^54? 

MPo = MQo ; 

ft? iffa « ?« 

• • Q]Q2 ^MQj “ MQj = MPg “* MPj = P^P2 

fare* *ra*f=TOff *ra«i i 

'*rf?T? ?w? ^ *Rl*l q'S'TO ^3T, §51? fare? ??«re ffo wtl 

1 ^5'■9? : 

cro- to? 

faff TO 'S *5tf%^t»l W<«1 2 

sire TO ?% P fa^ps 

«a^*f<*ff6 «t?re Mi ^TOre 
'site? i *re^T? ?fa 

afefare? Qi ??, 

^151 M 1 P=M 1 Q 1 

«»b^ fes: «H«i « ft? ^tre i ?*t”*ffB *|f??§;i 

^fa?i Mj ^^re cnrei sjc^ to ?t^, fare? Qa < 

VreH^OT, M 2 Q 2 = M a P; 

.-. PQ 2 = PM 2 + M s Qg = PM 2 + PM 2 =2PM a 

v4?s, PQ 1 = PM 1 + M i Q 1 = PM 1 + PM 1 =2PM X 

.\ QjQ 2 =PQ 2 -PQi =2PM S -2PM 1 

=2(PMj-PMi)=2M 1 M a 

fas^,M 1 M a =<?*f(.*f? TO! 
vw Qx Q 2 =fare? TO 

RTO?faCTff 5Rl«l=2xf*^«ftf*ra*l I 

WRI? iW^ M 4 M a 5fa?TC$. fa^fo S5WC*I QiQa 

f?<? efaffIGff I *r34?, fffCTff = 2 X Vf*fc*tff Cff5f I 

ewe** stfafarc cwfafft* *tm* w*f*i 
sire to ?rf^, ab sn^fifa «nretw; a simt*, b «rM? ui?t e ^tfft? 
5f? wn*t* i w*T&f« wfoi wro <w aifefaw refaro w^rei 




*'» 5 Kffr*: 




£• o 




A JPH B ^*|w*fp| fitf^^fir® Rfm e ^tai 

«1HRI *PT **1 vfaf* *WWF AjBi flWl 

»W CD w'm C50?* ( Section ) f®^l fff?1 «ltT$ WOW I A, « E 

By E <3T*f **1 ^*1 «<W £*t?l 

cd:^ ^raFc^r m « n 
c^jf <pf%<?r i »a*R me csotii 

A f*^ a x c^ cmi qtfc*, 

am rfm *fa 

ME^C^I A f^ M--£|3 

a*tC6 a W 9 ! ^r*«[ '®(T*ffc<® 

*T?t*1 «f5^f5T$ ?^| E f?|*$3 

at:* c’ftfo* i 

*ttl a fan c5t« cwi qi$c* art i i*forc*f cw«tra 

N f<l*55 ^1(^3 'StDI B fa\ 7%u$ «rf*ffo5 ?lf»3r *<£*1 

5^91 E f^r 5^31 ^54? Tf<1 ^ 

B fij«$3 ft* 9 C*w al I ^M N *I^« ^*fc«T?I 

bftr ??:*i ^a-51 ab 3 ^ stfoft* AjBj, c3> e fa%<$ 'sralfts® 5f *t3t 
Of*f1 <rftt3 I 

4tR,A 1 C = AC[ .'.ftt**^***** q^O 

yp^s, MC 'e AE jpnwsi, ft*. &fffa ( vertical ) ] 

AjAE fas^CS A X A 3f$3 *«oft^ C CD C3*J1 AE 31*?r 

jpitSilT*! .’• M f<^A 1 E, 3t?3 WlfaX 

'STt^TU EAjB^ flS^St M ft^EA t ^ ^ift 5 ? [ ‘SRlf'T® ] 

MN «<tl A^t 31*3 *}ft\5 JpttTOta 'TOvfl* N,EB, *1*3 

wft\i 

.*. MN =U 1 B 1 

MN =iAB, [*t3*t, A,B 1 =AB] 

'w*an htf forc^ia mu'* \ 

stfewu c^ta^ *tc?ii*3ftra fflUt 

^rr^rtc^ «jRs¥»r *c* i ^tcsrt^fti **a 4? am afotaa 

ftt<5<f 'SPl ( Surface of Separation ) *IC$ S5<R§ $3 4**v 

^Tcaimfti jw aPnca ftftsmca i «rtt»rtc«ftTOBi c’rc* alf^TO 

( Regular) *mi (Irregular ) *ftn I 

VW ^^C5i ^Sf m ?tc81 ^ 

c’ks ^1®, a 9 ?*! <rt^n *it® «t^fv5 a*? 4 ! ac^l m i 


Ai C A 









O* } 

( Laws of Reflection ) S 1. 'ert'lfo'® 

ufar, ?ftr «rt*r«*f «if«vw <5t®ra 

*Pfk *P91C®I 'CPlf i ?3 2. C^t«1 = 

•iWW C*W I 5tfo-49 ^TiSTt^e^ ( Hartle’s Optical Disc ) 
"=1991 *R^T 9*fa « f*R ( Plane Mirror and Pins )-49 *Tf5tC9j 

tfrirorcnr sfatt*! 991 9t9 i 

fare 9 i arfofaro: entire fa\ 5^1 fafo 5^1 •®i 9 t j rr?t fart 
•9«fal 91 C*t9« ltC9 55919 99 9^ C919S 

59 (*wi c&u* ^n 7 ?! 9f*rai caw 59 ) ^151 

5^1 9 f991 1 | fa^ *(99lt f?9 (Image ) ^®T1 59 l 

•nr 9faj®®g c^fas ft*5ro 9T^f99 f fafti 5fc*i j> (Real 

Image ) 9 CT I V\-fa?C? C9t9« *f*t9 §*t9 991 91^5 *tTW. 9*19*1 

^rra 9t^9 ^!%5 ®ftc? i f¥s -stf^Rtsrc *m ?ftr«®5 9 ft 

' s t 9 1 7 ?l 9C9 59 *it5l faafito? '5(9^99 ( Virtual 

Image ) 9C»l I Wf9t99 C9T3S 91^9 9lt. CT^WT 55IC* 

i9 W1 9t9 911 

ftffia ®rt99Rf9f«ifc 9^w ^^5<F'®f?T ft 7 ^ 99 $ aw *91 91 ^® 

*Ttt9 i arcwfc fajjr 4*fB *f«i 5*91 ^I5tc<f9 *pww 

9«-f99fB ’i j^s 59 i 

99^ tim 9\W CTR'S f~99 ^ 9^39 ^9Tfa 5^tf$ 

§99 ^ r VS *19t99T9 §99 Vf<c«t9 9*61C^ 49? 9 * « 

§?t9 fa? §«9$ *t*Tc*m <sifa wi 9r?i ^tc’vg i 

<55$ JPR»T H*l 99"99 C9 «Tt9 '®rM ! 3> 59 ^t?T9 §99 §5tl99 9191 
^••9 (9^9^59 9?9T1 « 'SR’Stt fa§9 9*C9 I ^fB 9MWt9 *t*fc*l9 
j(wi , sf9f^'« 9«9 fa? 49t faasl^j 

^»9 Sf'fc'ta ^*19 ^t*ff^® *i? C99lfi>9 ^9 59 I C9 

C9TR« ‘°’ fiB'Sft C9tC«1 Wt=T5 99^51 tic'll 9WJ 9^9 

o£?rv 

ftvwji n= - Q - -1 ^adB sic* *tt'8»rt m i 

ti^ J|W9tW ^51 ^=90° ; top. n=z ~!fi- ~ 1-3 

9ttnf95^5 9%? fip 9tf99l W^IW 0 ’ *lf9W 

9f9[ 2d’ \%1 919 I 

?i?W f^9 9lf99l 9^C9S C9 C9W '»I 9 f9tf9^ 9^91 9 .9, ®5t9 fa?* 
^t?T9 9f?15 ®T9t9 C9C^t ^Wf9^ 59 I 1%1 9^C9F f^9 9tf991 HW 
91 C9cn ^mtffo 9“91 9t9, ^5t9 f99 lt5'9 fw C9W 59 » 

Carta'S 9J%9 ’*Tt*ft99989f 4jfef99 JT9'$5t 5<*}C*| f.tff<tR5 5^*1 

> 9^99 9JTO ^«151 9lfl«9 ^9rtf9 ftf vtf* ^«9l «C9tf 3 I 









1. What is reflection of light ? What are regular and 
irregular reflections? What kinds of reflection makes 
objects visible to us ? What kind of reflection malces an image 
by a plane mi? ror visible ? 

2. Explain with diagrams the following terms : stir fact 
of separation, point of incidence, incident ray, reflected ray, 
normal, angle of incidence , angle of reflection • 

3. State the laws of reflection and explain them with 
diagrams. Describe Hartle's Optical Disc method of verifying 
these laws. 

4. What is an image ? What are real and virtual images ? 

5. Why art t?vo images sometimes found to be formed 
by a glass plate ? Hoiv doe s reflection take place at an 
ordinary plane mirror ? 

6. Trace rays showing formation of images by a plane 
mirror. Drove from your figure that the straight hue joining 
the object and the image is bisected at right angles by the 
reflecting surface of a plane mirror. 

7. Describe the pin method for the verification of the laws 
of reflection. 

8. Explain with a diagram what lateral inversion is and 
how it occurs. 

9. Explain with a diagram hoiv images are formed by 
two plane mirrors placed face to face and parallel to each other. 

10. How many images are formed by two perpendicular 
mirrors when an object is placed in between them. Explain 
with a diagram • 

11. How many images of an object will be formed by two 
miri'ors inclined at any angle ? How will the images be 
situated ? Describe any instiument or toy you know which 
has been constructed on this principle. 

12. Prove that when keeping the incident ray fixed the 
plane mirror is rotated though an angle $ the reflected ray 
is turned through 2g. 

13. State and prove how the image changes its position, 
when ( i ) keeping the plarie mirror fixed the object is moved 
and ( ii ) keeping the object fixed the plane mirror is moved. 

14. What should be the least height of a plane mirror 
which will form a full sue image of your body ? Oive a 
geometrical proof of your statement. 





ernwTTOS sfosOT 

[ Reiraction of Light 




^fg imi W*f '01 wkw I vfl^fS ^tC5K *ltat 

?lf®^ ®*I Wfill ’’J'T «5?T| 5 ^«T I ^fal ^*fg C 6 TT> ^ 

*Ift51T^fa «if SfC^ §*TC C*M 5^ | tic?5 <lt?pa^t'W'R 

lt«1 AB ( *-5* fl535 ) fa*«||!>CM1 *Tf?E* I *f» fa?«ffg ^ *fal 

5 * ^ « 1*1 5§C»l «<5l ftfCT §51* **ft«fa JW?*- 

S5ff*Hl fa3«ffi>C* 

^SKf^ I C5«t1 

B fa*?p5 

CT«ttW fa?*tf5 'SfC®!* 

§*tfai5i "»rf 

ft* wiwm 
*ffa*i fw §51 «®l 
«strw «*pr 

«K»HI TOI *5Wt* >1W- 
G**t* ®t*R 

*rt«nc*r* 

f*C«*r*C*lWftP|f*- 

sfara fir**tfa*8^ 



ab fa^*if5c^ «t5 *5*1 *>fa1 *i§c»! §5tre ^f5 sfa *w\ **t 

*ftC* i ^3t\ ab 'StT’ffa^ ?ffa -9 B fa?. I B 

§ < tf*^C51* Jlfag MN CM ®1* 5^®l §C> I ^®l* 

f® 3 C * *fafga *W BC C* <2jfap?5 ?fal ( Refracted ray ) m 5$ l 
rffc* ijfaa «(fa»iCTa C?1W C*t*i ( Angle of 

incidence) oroalfip** *lfa* C*T*fC* <2}f<5*TS«j 

C^rt*! ( Angle of refraction) 1 3^31* v0 ^" f5U? /ABM 

fal * ) '5ft 9 ^53 C^t*l / CBN ( *1 r ) «lfaW C*t1 I 

5l<*j ^filOT C5«H /ABM 5&<5 /CBN fTO I 

’ffafa'S C^FI'f'Q '$T5t* 





*lf**f&5 r*% «Th^ C?T*I ««*W aftS^RM 

c^tifB ^ 33 ? ^rtf^ i 



«1=TC fK5 J'SiP Ht«W ??fc5 
5j^5It<(JW afsifs 5 ) 


kfo ^tesrf^F ?TCH 
*ttcara ^rt^c*fc*n <sm* 'stc^r 
CW155 c*l fs$3 %l 

■sfTOTtWiJ fa*«l m « 
fa®?3C’T ^r^ff^vS V I 
S1?1 W1 

afe’?® ^rtc^tc^ fts 4 ! MN 

f’rtttf I MK 


CW ZABN 'SffC’W 4t%»RI*l c^t*l ZCBM l 


®l^«lt«fJ3| 'Q ®<?JFF '©3 s *rt»»a ^1 

*31^ *t1W I* ^54* niSHl ^c<® 4^S”f ^1 

*ltW 5 

1. sitwsra ’tfs^ ^f5 *t«owi ^twnrafa 

{fa-aft^ *ni i 


2 ^Jitw ^tMTcsj aw*t *rpi nwttsfa 

^f®3iw?r fa^n? *\Uu 'ww ^t 9 !^ cw «n:w afaw 

Tfzm V | 

3. «*irt<]?i ac^wsfa^t* ^toinnfii 

*rf®*w w 5ff45i m 'stff*. 'srrc^i affc>ra«i c*t*r 

*\ 

fos)q 'Q ^5 favsc* ^:ai laHtres -<?n <it^ : 

W ^9 srt«(TW ac^-f S5*tt ^fsTOl* *lf^5 

^tW 5 ^ C^t*l ’tfffl ^f@»IW[ *lf^s <9? C’Ft‘1 'STC’I^I 

V I 

<2tfo*13C*ta ^5^? ( Laws of Refraction ) 2 ^tC^TC 5 ?* 

affc»B1 t^^f«T5> #fi» ^aj ^??w v : 

«f«ro ^5 s iftr, fa^5s#i* 

«fwi sfri ^<wi «3^f%5 si i 

fafti ^3S s s&fe fafsfc arfoJFtt f«si fwn faf H 

ic«i «tf®*ra«i spfai gstch 


* ^ *tm m w Jitutsi® *ttcr« ’tf? cin «t^ «Mt<n 

<▼« ^ fiw »w mwi «w i 





«•* 


(sine) vs CWRf *1^9 JK* 


*=H i 'Stf^s^C^ fo®*!? 'SsfBc? 

■C9OT9 ^31 (Snell’s Law) *ni W I 

5 CT ? 3 l ?f?, AO ?RnfB o ft*^ 

?$fB WOT? tarot®! *T*tfo« 

^71 OB C3Sf1? Stft’TO 5$3tt5 I 
O ft^jjF® MON ^f$9W I AO 
WON C3*f1 ^fB C3 Wt 9 ! 

$fcc?, ef'S’TO OB-'e C^ 

Xrot®F ^fa 1 ® I OM<? ^’F 
xftxi ao ^tnftro sfare ?ft 



*nxf§® ??1 313 \5f?1 ^C®T OB ' str5 K fsai: '*rfCTtcm arf^t?*l 



'SHI fM : '?f*fcFI *9 «tf%»RW C’Ft'l 


«jf® , TO 3ftr« ?Tt53 fe®C3 »l}SR 
'©tC? ?tc? C3 AO 

BO vfl<K MN C^’ll f®afi> 

®ITOE»I ^C3 I «tf%- 

’I9M? «m | 

^t*iw cvc*Ri>if^ «tfo»ra«i 

C?T«f« <lf33f®® ?[?, fcl X^Fl 
* 3TC5 I XR *91 91*. it ItW 
CW £jf® I !9 c 1 C*T*I ri 49* 

* 2 c*t*i ?tc*i tfif^wi 


OT r 2 I 493 C*mfa? *f991 ftaffftf® *(j8f *$C® 

fe*roni »it?m 9 'witro* srrc '.<wi *nt«: 


s in/x _jin»9 


binrj bii»?2 

4fcrc*t ?fw « 8 i 4 a'ff® 'sn^'S c*l«l 49* r 3 ,r 4 99taft9 

^T«9 WW 59 ®t51 WiFi'S CT<n 91$C9 : 

pin It _ sin i 2 ,smt 8 _ Biw 4 | 

sin 1 1 sia r a sin r 3 sinr 4 
• • 

•*i«ft*, 9931 '=T5 9 rr$fB 4*fB if?? i 

sinr 

'aix’9 ?^?«i $|fB x t ?t? '5j 9 ff??f%^ «irf?c? '®^5‘? ! tt < 5^ 9 tt$fB? 
ftftfc srrfta i smut ^fB ?i ?^tw? c? c* f 9 s 4 *fB? nf 9969 ?$c®! 

^■m®9 Jins 9f9?f$® i 'siTcm?? u? 3c«3 s»99« $519 sjt=? 
ft$3 *C9 I W«iT* «5» fg fflfwi 319T9 *iw ®Tf*! ^«1TC*3 CV.* «n?- 
♦msfB? c? *TR ?tc? ^*T91 5^c® W* ^WfC?X C*Ul I ^RJ ^ 

jtwto nft?!^ i 


II-*• 



S9«* 




affect* ( Refractive Index ) ! ataTCaa OT# aft at*. 

• • 

aa (*) 'st^i a^ca ftift *scn fcfafa® 'asntaf&c* fa®ta ww 

sm/* 

«(f%nata ( Refractive Index ) aca I caaa fa^fa at*(Jafi> *fa ?^C®1 

sfcaa. <aaal ats atca ^Ftcba a^ta i aifoaatac* 

ntataTO dte «wa ‘jr (fat) aiai staff arai aa i 

foft**«l • '«rr:ata f afttia a reta &p& ^tes 50° caw 'atnfo^ 

*TC5a at1J 30° catC«! Slft^ ata I *1t5a Slfoaat* ^ f 


Jiatca, '»rt*F5n caW i = 50° 2)ftsaa*1 CWr=30‘ 

.. . ,. .e._^_ sini sin50° 

?T®at?> sff$nata= — =* —qtt; 

sinr smoO 

fftc^ttfafoa ntta-^tfaal ( Sine Table ) sin 50 -a ata 
‘7660 45R sin 30 D -?t srfa ‘5 *ft«al attca l 

sin 50° 7660 


atsatt, ftrc<fa stfeaata ai |i 


sin^U 


o 


= 1532 


COIR'S ataicaa sffeaai* <B*ta ^afB £af»ftr-»tnas >r°-*fjl 4a* s > 

ataicaa cat35 tsta ata < 4 »fB i effeaacna fa^la ^cara t?tt 

a^aj i »*caa stfanat* aft 1'33 ??, sst^i *tca ca cana« 

c*m ^a* ca c^ta« catca ata,«ftaa f»^ra' s m®tTaafti 

jo ca*a, na*tt etfoaar* i - 33 ^ca 1 *jc* aai states. 'atem*- 

afaua area aft^> -at afena-fcaa ata atat® nfaafe'® sa 1 c*ta« 

atajea «f«aaa as ca 5 !) $tca, <a«ff. stfs^ afa a 5 ® ca 5 ?! atfaai attca 

a»?ta stfsaata 9 w ca 5 ?! ?tca 1 *ta*s, <ama caw ■anfaaf^s 

• • 

atfafai stfsaa*! can«i r as ettfe ?&a, ~ uft <a$nrcsa acaa saata 

sin/ 1 

?a s^s cstfc ^tca vaat 'asntsfBa atas ss® as ?tca 1 ^ts^a aft 
aai ata an& « ^caa «f^aai^ aat^ca 1’53 ^a* T33, ^t?i ^ti®i ?afB- 
atcamft ata^tre aana*ca anrea 4 a* ^caa fac«a?:®i **$ 
c^tca «rfaf^s ^esa acai atftsaaa can*! «fcaa acai «ftsaaa 
c^t*i ^c*w c^t& ?^ca 1 'st’fr^ a s lc5a acai ^tcntaaftn ^fta^ nfaatc*i 
tffaFai ai^ca ^aai ?^ca 1 

% <2jf«aaK^a ca a*»l ftiH a^ai ataca 

<*i^a ataia (ai ^ataia) aai ^^atc$ 1 ata, ai^hs ^ c*ta« 
ataiaw« <awa ataia afaal af^aarcaa a?«i fac^a ^ai ata 1 a®n 
at^aj, «faa atajeaa nfaa^a «ff^aatc^a ata« nfaafsas ^tca 1 
^mVs c^ta« atarcaa tftftiaata aftrata aaa «iaa ataicaa ^cua a^faai 


* a ]9fft (vacuum). 







ct« ri i ^c»r «t?nr fcraw *?it? «r'vt«sr 

?9 *1 ^ XfaW® ^CTT^fawTW? T5T.* C^TR« STf«0W? af^>ratT 

*f»TO ?f?t3 vrtc=ep, ?nj* ( a^rsnc* ) a«ra 

’rt^jsr nfim «n# affowc*? rtr| <i3ii ftm xtc* i 

**t1W *Hg srfsficn^ 5»TJ1 CW6S1 *$*i: 


*rt*js? 

«ife*rat* 

*15 (aFt&t) 

1’50 

*15 (fipS) 

1*6 ?$c® 17 

*ng 

1*56 1*6 

C*131# ( Quarts) 

1*54 

*3* 

1*31 

?tx* 

2*42 

B*t 

1*33 

XJTXlfaR 

1*44 

®lf*R C®*1 

1*47 


5W-*iW5«l ( Normal incidence ) l C*tRS «ltc»lt^?1% 5?fi> 
S|tWR? fatale) »WC*1CT ('Ml*. ^t*| 

RflK 3 ? 5W ??T4? *C? I 

^t? 4 ) 4XTCT C*1*l 


— _5in2_ = .2-=o 

~~P jx“ 

^?t* f?®i? *k«j ^f®* 

*03 xf?® °° C^t 4 ! *f??1 <*lf%*03 **?t1ra:«n 

nfe*) 43^ *Ut»TCI I AB ?faf& B JRC^tC 4 ) 

$ifttCf I AB JRljnWtt* ft®!? XtW: 5 ?? f®®? ?lX® *fa»T 

?f<® bc >nrowft fx®1? xtwxfl wt ^rtwmfa? *w 
*f?c? I 

«7t^*rtX5^7J* ( Hartleys Optical Disc ) St?T! «lfe- 

®raic*t* ajeas »P5i<5l *tsN»i % fiS^-dRi 'Brtc’it^scsR ft* srtxwtcar 

.$*$ <J* *tC5? Ctf7> ( plate > ®tc? 31X1 S$5l C3R 

C’FS^O 'BTtC^t^BCaFX C*C31, ^C'aX XJT3 MN 
U)?t ^C*lt*5NRI 90° - 90° fsf^5 XTfCXH XfS'® XRtWfa Xft* **Pft 
f5T*t3 w ^tcra fa* xtt* i ^xr *«*$ t* ^lc«it^'t%?iw 

*rtE*it*5C3F3 -JtXX XtCT? ( Quadrant'*<« ) ®*1 cx’fal ^ '*’^51*1? 

^ftes? ftf c*cs cbf*ii i f«®£? atfaxr® 








ftt* $tf%H1 HtttH I HCT ml TV, AO «ft*ff^5 af% 4T 
OB etfeTPS ?ftl I liJHtR OB C3«n MBN ajf»T«f I C?R« SC'S* 



«>sp f&Ji: aft> ; 3‘i 
TEA* 


^:rT»n<c5p a»?ia *tf?ss *fafaa c^i?f«-»55 ?»tfl- 
atfc 'srcc*ta ^a*a aw vt ata, ^aft 
b fa’so® ob afafBa ^taTcs i 

^rs^a ob afat ft* nfaasa hi *faai $$ta 

ftC»H *tcnt BC flptl HaTaH 'SfTHTa Hfia SJCHJ 

'“raaa ?tca i 'wra aea atacss ^rhih 
^ftw*fl atal ao ^a? oc afa ^ifS ^®hr 
? fca i 'sftcsttas^a an &us ao afaia 
cata ^a° $sta afta^ ^?n oc afaa 
etftsaaa catena mi *tf«ai afttH i ^info's 


aftufa* faf®a cartel *tcsa ^<f^5a casfa’fra «rt*fp5^ *faai erej* 
cvw <smH cvm flfe*ia*i catena *rti ai«ai aitre ntca i 


^R strej* c*gh *tmn « ajftaan c*tn *ttai -arent^fta 

sin r 

ata nnni afaai atfta afk* «rta ^ ata nt«ai mt'.a i ?^i atai 
«ftRacna fista (ai catena ^ ) «tatfnH5 atca i sst$i stoi ^ 
^ntraa *rs hr v%bj (ai atata *tc* arista) 

*fT«n at*c« i faitos, ^ nfWta cam attca winter afa « 
sfr 3 ?® a’m ® scat *tf<n raw Saftre* »n4 ^%l Piatt® i wf« sue 
( xctch 0° — O’ frfts^ ana) •# ^c«ia §na 'hh'^si ^at* 
aifaaatna sina <aatfn^ st®! i 

^rfcsimfyf fac»3 *fc*t dS^ira^^ asta ( A light ray 


retrace^ its own path ) l ftfaMH 
Rtc-m® *ftai $?ta c*m ao 4*fB 
afticar atfess ^ j 
Hta*, af^Tpfsixs afti oc ca^^w 
*fa*i i c ta 5 ic'® ^Ta 

jpT®^ a^ 4 ! m ca 5 afaBa 

^Hstca aai i ntesat 

? ^ata aftpft faita ’ a«fc«i aif^fa 1 !^ 
?tai ««jh w«fc *ffKa -xa^ atfe^^nRa 
^^rc-* rtnaia «fe*fsre etai oa caai 
'sroaa«i ar^ca ( ^r<t5 a r <t 'BrtCTttwva 
<.vm xi«f5 R^|Tjf^ra aittti 

are, asfi st^v® arfni Ob «flaal 



Bta*\ ffes t 'atOTtar*ftpf 


i vH^ra OBra af^a aasica 4^itfst awa *rfa afaca «f^a«f5rs 


4}fa33*1 




iftj tww bo ca<h ®%3 4tfa33c33 33 «rt3T3 

OA <3*| W3333 ®f3rec$ CW1 3T^C3, ®133 JJT3 C®t3S ®1C*lt3>fa33 

*tc»iT«5:aP5 ®33 < 3*1 31 1 ^??tt »fa®33 <1 

c*E3i? *tc»n®3fac® ®3-®t3S5!:33 3t3i fa3t$3l f«c*i §?i f3c®3 3C3$ 

<*^ 113^3 ®C3 1 ^?i *rc*it«3fti3 43 ft 313133 1 


*9 *lT37«f *\% HtqJC* 

$$US ®3 31 'SI® ®S5 3t3TC3 
«tc^»t 31 ®f33i ^ 

*m s^c® 4t^5 «tc3*t ®c3 
35T?1 ?tC3 «2tfa33C*f3 fsni3 
fa ?*C3 ? 431 4}fa33l*| 31 
fa ?§C3 ? 3C3 ®3l 31*. AO t 
3fa 31^ *C*I3 ^33 

i ^1333 C®tC3 
SUSIES I «tf'$33C33 33 
OjB C33I ^333 ®f3*I 431 
4ffa33*1 C*T3 r 3^*1 I 4 c*E4 


^tE3t33fa 31^ 



8*Rf60i: W3ttI3f|C5 
3^ 3t<(TW 4f3 W 


• • 

®E33 «tfa*|31f H=-— 433 3fi C®t3« 3fa 33 &VS D0 2 C33I 

sin r 

*?J333 ®f33l 3I^'5 ^ r C3tC3* 'ttfa® ??, 431 «f333E33 33 31^5 
0 2 c C331 ®?P!33 ®E3 ®1?1 ^C3 PO a C C®U33-3f33W« i S^E3 I 


4E*caj 


'gfl^Nga ^3rft«f3 3T^3 

«lfo333 C®TE«f3 3t$3 



S ~. *3*13 C* 
sin i 


"Pa ®<k W3 31$?3 31 ®E*I3 ^33t3 31^3 «fa33J* ( refrac¬ 
tive index of air relative to water ) 3E3 i ^?13 3t^5 ^33t3 
^3 <2ffa33tf |i r .® a H» 31 3T&3 ^3313 ®C33 «fa^313 331 3T3 I 
C331 3T$reE5 



1 



3f3 '®tC3T®3 r, t K® ®t3 S$E15 C®l3-6 3t3K3 «C33 ®C3 ^TSt 

fffc* E“* ^^31^53 3T3E® $ 3T3TE33 fwN Stfowfa H 
sin r 

( absolute refractive index) 3C3 i ^?13 ’if?'* 31^3 ^3313 
>5} 3T3TC33 4tfa33tC*3 3t , fal 33 3t5l® I C3^«® 31f3 ^3313 C3t3« 
3t3IE33 «fa33TC*« 1 4 3T31 «(3t3 *31 S3 I 

JD$3f* 3t?E* «<3fa5 (*131® 3^31 i *®3 3131 ^31 «* 3 t3K3 
®T3fa* C®t3C® r «1®3 3t3l <B3t3 *31 3tC3 I *1^1 S^E* 



*w<ft«i 




• • 

« sn CT«f. |» = *^^ ^ 

Binr 

mm **1 qtfc* i 


[ Image formation by refraction ] 

: c*tfl« fH 4*fB ***pnit favi afe- 

wr* *f* ft^to wrs fang* ftrci fiiftra ** 

C?R« ft 5 ^ ?^C5 *I*re<5 fa*«| Mtf ??, ^tfl SS'C*! fvsl? 
ft*flC* «m ft®?? ft* ?I1 sftft* (Image ) W\ w 1 ftSft ft^ffg 
?faraft «t^5*tW ftfti^ ?fcc«l *1 ( Real 

image ) <g« fWls ft®?. ?*C3 ^TfatfStf qtfl 

^C9i *1 ( Virtual image ) 5? I 

S'Sflt fsCS ^5 

Pi ft«?f5 
( object ) I Pi 

^ffc 'Sf’I’vNl ft***! 
'■nfa’ffl B *1?? 
ftc««? ^c*i 'srfsww ?^C'5 
ya *iftsi ftrsi Bfr® 
4tC®H ^ftsttf 1 ^ 

**i*iril f*« c*rc «rc»ra 

SICII-P 9 % $tc<5 ffl*fe 
^pTCl 5JCfl^C3C§ I 
fV«C«T^ *1-5tV ftc* m*1 s}«] ?ft<3 ?pfat»| « 

ft^CS ftftl^ *$C*J P 2 fn* *1C< *»I1 
^tc*rf«ftr^fw irfowra (*i«fwiwO *ra *ift<.£* mi, 
^tn nfwfss *fi#« ^fk'v stfan vg^ ft* «fft^flc* 

wi mi w Ai 1 stcfl ??, ff%, 
f^viffe p s ft®?. 5^05 cm»T?f«( 

^tftrecs 1 9^t?p 2 ft®?§ Pj 
ft*!? ft* 1 m^ft*, *t««t 

P 3 ft^ ?^C<5 C*tfl« 

^TtWt* *tftF*Cf Sfl, ^ 

, wm .... 

88 fl* fscas AB 'JtfsS^X^ *«^fMt: ***1 itfkl 

*t5 1\ C»um ( Lens ) I P ft** *|u5 ^*18 VWfl ft^W ffl^5 ?fc«1 

ct*pi-«m ftai "ma ! ^femft-ftm *fft*r® *p*tt q 





'atcatwa 4tf®aa«i 


fa 1 ^® fafa® f^afts i ^^a of^p f**fa faa i uwtw , atwt*- 
afaafa sffoaatfa *ta arefaf $ Q fa»?C® fafa® f^aiW I apsatt 

^fl *lffaf ( Real image ) I 

fa^-TOa ( Point object) afaattf f^5 fff ( Extended 
■object) a$ca, ®ftwF as®a«fa fa*fa aafr aw ®al at&® atca i 
<slt®i® fa^a^a m 4?f$ asfaal ft^-faa atsal at$w i ^ aa»a 
fa*$:fawa atai a-^f ftaS aft® f^ca i 


wt*ra ®rt*tt5«-?fffer5l; cftara al ^tcsra fea (Bath tub) 
aaa q*i*tf ate a ®aa * 3 ® 'aaata <?aata fefta a®ta®i fta aftatcf 
afaal cata ?a i 8 wt fdatflJ ffrt®$ $fta ata*i ”*\i fan at^ca i 
fk® caai attests $aa ftes cafaata aaa ntraa ®atwc"f ^a'a® p* 
fa^a faa p 2 fa^c® caai ata i 'a«ft«. fca* ftes Pi fa^fS caai^ 
ara al, ®tfta afw.€ fcfta «tf®faa p 2 fa^ffca caai ata i 4fcs*t 
ataif&a ®awtia >ac^iaf5 fa^a w <4?fS 'a^sa fa^-faa P 2 ^a 
aff® *yffa® ®a Rs-^a ^aa ^af 5 ?® aw fa i aatf 

®aw*[fi»t MN *raartwa afaac^ rs ^a^w ■srtew aw f-sata a?wa 
, «rtat®-‘n®ta®i ita *rta i 

uia^ ®T*w ®wa aw aa«tca ft 1 ® al 4aatfa sf® a^^fstw 
^attet 'atsaafa ai s r ®atfatf , =rwf caata i 

^ ^a'fa-ifSa sicatca 4ffi> apaa caal caata at$c® area i 
dlfacaa $aa ^afti a*ta al atflS atfaai ^fta aw 4 atf> aaal atai f^a i 
^aaa atfB ai ata fit® ^aa ft* c&ta aartal a«ai f^a atftc® aaatfft 
'ata caai ai ata i Ifatw c&ta f$a atfaal attain aw *?*! stfaca i 
aaai *tw* > •aw ftc®$ caai atte i 

vta* acaj att\f*tas faaf«B^ aaw asit*tt^i-W5l i abc 

■^asfiJ at$ i $fta bc 'ata aca faa^® i ^aa *ftc® crfkc a aw 
fa caa §fia bc 'ata ^taa ^afa®ca b fa^f^r® fVf<t ttffai faat 
«d aaftca 'atef i aw aal ata?»atf^^a^ptSwf"**- hj^f ca 
caW'8awffcfa^i f fa^a^c® ^ffi*^at_%af^^ 
atfc® «twc*ia aaa 4*w®tw ttfaai o\m$k aw f^wcf $fl q fa*i 
jf^c® atfac®sf i 'a®*aa g fa\F faifa^aa^a •(• Vkt«et • image J 






bc ^“i? >*^f5 ^ftrai 

I ^(*1* BC ft* t* BD | ^'$4* 'WC 9 I* 



aw ffcn : ®irlSa ^t’fte-’W'Sl 

^ bc «r*ict cm\ si i ww *ift*c6 §m ft* bdct 

opn *t$c* i c*i^rs *w *nftf5 w \« *t$a ftrsw^i cts ?Vft 

«tH«1 *tf*nl Putn? i 

?Ftcw 9nrtwt«i ntro* to aifam: ^ *iw* *|jw» 

s#*? ab ’artcm^naf^sifB ii c*1e«i 
\ ^r*rf%« fMi Tttra fesra r x 

\ ii ___ c*tt*l «ftPF5 S$«T «W»1CW 

*ltCW fsTOCT C ft*^C3 

✓ ,h~~ ^ s- — -- ~77 i *rK5fihi §*nra 

/>/m ^ c ^\////j/ 'efrtw •m »wlwf*, ^ 5 ^t*s 

i7\\ CN 'Q 'Bfft®!* BM- 

n d 'b *W*\* >1 Si * *t *1 I 

•i5rt foi: **&*! *t<j «tfaw L mbc ■€ Zbcn 

vfi^tl? cw $ $ fi> *nmi 

JTOfa *i<rt, r\=r % i ° ft*??' 5 

ftife rfcri CD <31*1 I *W*ni«1 ^ft 9 ! I »a C^WC* 5 f*^*H 


lftv 






r« N /; 




"V 

\ \ 

d a 


•1JR fa*: W^l TOJ «tfaW 

*Ftts *i<t* n=r, &X i 
ft<f® ^ CD c**1 I^PRfl 


<^rt«J ( Angle of emergence ) Wl 5* I arf^TOftV! *P*H*HCf 

*’^5 <3FtC*f* aTt^F (sine) 


^ «V WIW (TfC5) * 


B ft»3* Bffewl H 


sm t i 
sin r x 


• • 

owi c «tfvnn n=^-^ 

ffi c*ft« ftfti ^tW? Cfttf (1 if** i 







rm. s “-at-™!» 

sm r 2 sin rg 
ri =r 2 

• • sm i\ =sin i% ; %\~%% 

AB 'Q CD I 

'*Kk, ewe wtsam *rRr$* fs^n sfcw 

*ta <s<f$ « i f*i fwi tfret ^t«ci 

AB 'Q CD 4$ SC* I AB CWRJ BE<* *1% 

cd *ntim fti cd f^ i 

<sffo*rac«t? *tftofa fofte «MT#t: f*fo- 

<41 5lt5tC^J ( Pin Method ) l 

(SfTBTsNk »TCWfa: We? 3 *, wwfa 

W«, <^, cwrcm Sttfi fsjift i 

*HT*ft: §^c?tc^ ®*ra c^T^-f'iw^ m*rc?j «m« jtIwi 
ww *fim differ! ^fl» itfw fcfW ^tiwi pqrs frrsi 

^ I PQ C3«lt? 4* tfttWS* Wt^fe O oq*f3 Sl^l AO, BO, 

co f?f®« cw«i w*fi> *nmnwi ^ 1^1 *^*r i o.«r 
jf*ifc*wwi ^ ^Ntcwtt »ifcs fanfcn uwi ao, 



•VSR fen i fvR-43 »ltStC?J atfora*! TOI *W*I 


BO «i«fi> ^f??1 ?fa f?CWl ^f?F8 

i awe* ao ca*rt? f^f 'sm fa <£feai 
▼Btfcri tffol i wi at*, ao ?faf& we? f®^? od c?*ti 
uwt Ttfka wit? dq c?*ri ww *%rc5 \ ssi*! $tte? 
3 fc^? rs «rtani fa wfaw gd c?«rr? •pwHipp ?fanm 





V8J9 


^55 fa* stfVre f«5 ( Refracted images ) C551 5tfct5 I 
^t’tcars 5515? **? 3 tfwi ^f&fa* csiu&t ^55 ^a'stt* *(f% 5 i 

5tf?f5 fat*5 c^tt^i c*r 554t55t5 ¥4fv5 

9f*l5l C5t3 ^ I 45* fa*«fat4 'S 4t!:53 SJ^fB ^sfa?1 RS <2fic«3 
fifC¥ fac*3 ff K C’tfatfW 5151 fs%5 5f35| ^?tcw? C*fT^T 4f5?l 
f*5pl¥ 5 r 5I5 (Imergent ray) 55 GD C551 5t93l C54 I 41C54 

Jf* $$US D f*3pT¥ ^3lCf I ^53t* OD OTffi ^f%C«T AO 

5 fara 5 fai 3 55 fa'frs i 

4 ^?r .5 bo, co isr^^s c55tc5 'srt5fa'3i 3fai 3f551 5 j?UH3 

<aCW55 3fai3 5«t ft <3 ?p? 1 3t$F5 5tt3 i 

45 * fcf 5 t 5 JftrfOT aC3T4 C*FC3( C55«1 (i) « «fa55* c*t«i 
(r) vtfasi, fawwfttffo ¥tfa*i fc*rw5 >itIot to 

ft4s *f«1 Ll = Sin - ? 43 TO ft<3 ¥51 5t>C¥ 5tC3 I 

sin r 

CW*\ itffct* 435t£43 *T* <2lt4 44>fi> I 4$3it5 <3^33153 

45* 41C53 afa33159 ft3fe 5^3 I 
a5l¥t5 ¥t5fa* 3faj, ^f«33 431 «t3fal 5WCW 
5455 C 91 *TfCW I ^\ 53 l* afe^CW ^315 35 EJ¥T« ^ 9 lfl , ¥l 5 t 5 l 


v^ v 5re#1 tff^Tcf 

[ Total Internal Reflection ] 


<*t*3l ¥lft, TOlflW fac^t*! C4T*« ¥tt»ll¥5fa *tf5¥ 
*ft»I®5T3 44t*"t af*¥»TC*3 ft** ¥5f*nM *fifl «W5 *t31C* 
(2tf^^f5j<® ^5 45* ’¥ 9 15t' 1 t ft'S’lfl TOft* ?3 I 8tr *1* 



*»3t ffen: «i^^c5 , 9f *t<j* tffwsi 


fltai AO 5 r n 3)31 OR « 

oq 5 «rtappi al^pfa'® « 

3f«S I 8 »*1 ffeCGS 'artcsrt^?^ w 
3131 * 5^c¥ 9(\ *t3jt* ac^i 
¥f55ta? I TO 451 514, 

Ht5I5 4t^ 3)5t «¥ 5t5I5 ¥»( I 
«SC¥d ^t^t45f« ^ 5t5TW 

^C 5 *lf 55 l 5 t^ 4 , 
^t 9 !^ C 4 t*l S$C 5 5^51 

af¥ 55 *i c 4 t*i 5 ^ 5&4 i '•rtai^a 


C5 r t5C4 5f5 aRI’T® 5l<9t^8l 5t«H ¥t?1 5^4 af^55*1 C4Ta« 
4rf¥5l 51^t4 I 4^*1 ¥t«15 5WT (1), (2) «T?fe fsf^'® ^1% 4t5p® 



’WttStt* * atfow 




**taFts (l), (2) «rf fa fSI%^s *r* *$***1 *%* i fa* .starca a^m 

aft 'Sta^S C*t«l St^ltsl St«*1 St* <5t?1 ?tt* 4* JfS* < 2 {fa*^ afa ft* 
sa« *ti 5 fac®TO»ic* "*4 *fasi «tsis* *tta i fks (3) fsfas 
afa 4t*t*t etfa’F® states i 4C*tat stfasaa c*t«t 4* ssc*t*t si 
■90° ste* i t?t* sea afa *ms c*t«rt* , st*« ai'sts ss, ^isi ^tcs 
e*ts« srfa*^ afa st^si site* si, *t**t «tfas**i c*t c i 90° faifa 
ca 5 ?! *tc« ntc* si i s^®* t (3) f&fa® afa* 'sts^s c*t«i 
ststai a® 'sms c*t«t *itc*i« fc?l* c*ts afa stfac* si i 

{3) fsfatg a fa* *ms c*t*i 0e.* $*f& stares* 5T?*s$ c*t«1 
•(Critical Angle) SSI I 'S^a, 


c^tsi'8 ssTwrasaffa c*ts« w arts?* stre *i\ arruc* 
& c^ptc«i asmfss stc®* nrujcar §st* «if^i*«i <^t«i 

4)* 5WC*5t«1 3$, (^1 G*FtW 5JW*J S?*1> C*rf«| *OT | 
S**^ CSSS *1 S£t?1* CKS C*tC*f <StSfa<$ *fa* fcf '*?* 
St4 «|fe*fa® ?s | f6r.3i sfa*fa$ *?«t cSStCSl 5* Sit* I fa* 
aft 'Stl'SS C*T«fC* St*i? C*t«l 0C «lCS*t« *<5 SSSl **, t5t?1 

*tes c*ss afa^fas afaftt stssi at* i (i) ft fas '®rfsfa$ afafg* 

4t*ff C*** sjfa- 

*fa$ afat 'sres, 
sjfws afa s>t i 
t*fC* «U'5J^3?fl*l 
^«fiW»W(Total 

Internal Reflec¬ 
tion) SI if «lfarP9|S 

acs i w states* 
start ssas ^ttst* 

«ffa*f*|t5 i* afasl 
t*ft* 4t*iS **1 
*S l r{< «tfa*SCS 

srafe® *faa sial 
atfa® SS^ 'STCSt* 
sfapt^rfa^ftra afa* 
sevi 'art* i [ 'sat s<ais « ftroraw f*i sfasta n% cstfas 

(absorbed) ** l ] 4t®9 Stata‘1 ‘«tfa**S '*t 9 T*1 ♦[< «tfa**tS 
■Stfa*f»l^ afa* Staj *fc*t**tfa‘ *ts* C*% oftt*. 4*t if «tfa*fa^5 
afa* ca^ n i 

4t ,B rrt*t^si *tro 1*1 attt^tw fat* afa® ntfa'i si 

*tcs *ss'Q if «rfa*ss ?tt^5 *ftc* si i 



at fra s at*& c*ta« «rf*wa 



«ja 




l- f^rav fail *i^ *rt«nc«w 

«rt*tftre wl i 

2. 'Sims c^t*i «ra*&t *rt«nc*ra ^ c*t«i (criti¬ 
cal angle ) «1C*W f*SRf *OT| 5ft l 

»f"^t C?W « safSTOTWl : *** *1^« cvfaa 
iTfaJCl* *WJ '®lTC®!'f**frliI efiSSTO %% ^5^ ftcw ^fB ^^5 fosfa 

wjpw «tfo>rare nr«n m i 


H=5HLL **f*9 c*W 

sm r ’ r=TO WlJ« „ 



ft* *ffi 15V *t»0* 

^ttsfWtfU «nf? ftc«TOCT 
w6 cvra •rnfa* **,. 

<ST?1 ?tcw, UV ItlMI 
VI s ! r=^vkvt*' e c , ^ 

Vfjrc **ftrcs CVT*1 *=90" 


vi)WC35 w IHKI* 

aforara, 

^_ sin i _ sin 9 0° _ 1 

sin r sm ®c sin9c 


l V sin 90° = 1 ] 

«>=rc fsa; *rc*fe*t*ia «rf%»ratT cvfaa itiw* 

ctm ®t*n srtftw, »fit **. ^tc« fc*ra aw *tfcra ntw i 

•rural »Tft aft**!* cvtaa srhocsra *iw vtvfB jr*, ^j*n »Rifc 
cvtna > *t«opra *ct 'flvfB jrv i 

fe*t**«l 1 : *f«l a *tl* CVtt 48°’5 3RTO 

«fft*rat* ? 



l 

sin 48°’5 



2 : Vtt5* <2ffo>rat* 1*5 VT5 a sc«T *Rffr 
CTtt V^5 ? 

sin 0 C =1 =.4=0667 
|i id 

ft* fan:*T*rftft* sine sstftvl sin 4r8=0*667 
.*. VT6 a ?w ***$ C*1*i 6 0 =41°8 
forffs«i 3 : sfacv* «fc*rai* 2-42; cnta ct fl**f *Hpe 
«nvfB if* 25° c*tc*l '«rf*[ft<5 ^1? •ruejiifo *f< i 


fl*cv* Cft«l 0C itw sin 



1 

2 - 42 “ 


0*4182 







ssrffol 0'4182 = sin 24 J 24' 

.*. 6e = 24 r 2 '. 

:. 2)° c^tc*i c*M« 4fa wtnf^'a c^tw* 3^4 

•<7ftc*i srf«»w 'srf’tf^'® ?«4T4 afs *if «ife4Ff*i<$ ^$C4 i 


^not^TH sjfopsrca* ^wt5*«t 


1. vfl^sfS ^ *f4tol-4»l ( Test tube ) T-C^ '4*\ f^$4s«t!;4r 

«rc»! *!!< 4l ^*f4 c*»f^rc»I *ffl^H»if65 ^ 

cwfsi -si w *4 ct *rifor-»i*ifl> 

4WT4 foitft i 4Tf$4 ?tt<5 AB 

«Tff% *rrt?it*4ftt wc*i4 f®^4 


f?3l S?TH4 *It54 C^Vt*! 

cm ^ft?1 B 5tf4*ftt»T 

^Fts « 4H? ftcwrecn *it*ffe* 

I ’FIB « 41\4 *C4I *R*fc 
CW 5)t3f 42° W811 ^53-tt 

'Zim 'WtC^’F 4 fat *rc*T> C’Ftt 
^<34 C*tC*l 'srhfere stt* 
44t.. ^T5t5 • *K*1 fettf? 
tSjfa’F’R ?tc4 I ABCD vaifal 



«44t ffe? 5 "fsN'I-snf? STC9I *|$|*1 


•^54T«f5I *J<«ffc *f*K5 4fal4 <1«f fk&4 I >14*1 

■2tfa4f*T$ ijfa C5TC«t 2t^1 44t4 3T®£ *tC54 <flS4t*T *4 CW4tt I 
2. 4*fis 4414* f*r^»T 41 'STC* ^TSTT^I 35*3 C4C4tf*R 

^fa4 ^44 4f?isi «W4i w C4 C4ft« $4tc4 &rt4 ^44 f*ifif»ni 



*>s^ ffe*: «**w fes: 

4t®i ^ ^rtfns 'arr^ai OT«4l 4*1 *K«1 ^4 

«* 

{ lamp black ) <iwft ^t44«l ffos ?tt4 I 44* 4*i© wc*ra W 

f*1ttH fa*T fc*t4 fc4ffo*l 4^54 C*WttC4> 3[*Wtf*ra 






ntattfavt 


<gafl> ^ftaaFtta atal ’rfr* >w *t*m i fcfta *wta*«lt«f»ia frtcap 
♦tc?P atajsa a%Tc? i «»*t *nc«it*afti ■& aia^a wtnfa« 

«$ata Wfl fcstwa , «iwa ! s»f»i « at^a acafe can«i wwi f^aga 
c=*tc*i «rtnf®® *a 1 fctfa a'ca tojwSH if «fo**rc atfc *a* 4$ 
if arf^wwa mi aafESa $nfa®»car cwti 1 

3. fta* « «i®tgr afaaasaa Cassia ’Fta e f« ^t«rarifa *(<«rf®- 
a»aa 1 ^tcaa arfeaaT* %a a®, ca£®ar acaft earn t 5 c^t!> 1 

iiiUmai ?1ac*a *r*i> caia ata 24 c 24' yvin $?tcaa toj c*ta« 
^itcataafa sica 5 atfata S^ta ^watsfass 1 *j< eifsaan w 1 ^arca 
«iwaata *j 4 afoa 5 ^ ?$?i a^aufa afar cai^ ^af 8 afa^ ®a 
$^c® atf^a $a 4*‘s $ saca t? §*sa r.wai ara 1 $?tta* s®ia®1 
<w aifeta aarata $*ra 'aasr ■acwfft fa«a aca 1 

4 . Sfftfs^l ( Mirage ) : a* '"upca ^caa W ^fasrcaa 

«9 fca saina a r a?l ^a ?a 1 fcra am* **wvaVi rt< 
«ffs^aa 1 aa* 'aaca ai^ai ^3$ ?«ata s?sr ^?ta acaa aristas 
aaaj aa w aa°s ('f fa a ftafea^r faf^a at® ) a® few' fefri m ai^a 
aaa agca ^sca w ?fa» ata 1 •arstfav ^ta^a 'aa* facaa ata^caa 
aa^ ca% ^eaifefe®! awaaiata, aa*ffaro * 4 caa fag ^ca 
liiaJS al r aa at?!® aftatcs 1 tffa afawt a 4 aft artcataafa 

ftsrffe^ atsi ^afta aa ^aft «rffeaF*i afac® atfaca 1 
«fr.v5T* ^ w.m facsw'aca artaiaaPn sa ataja a^c® ^^aiaica. 



•85^ feaj s aa aw? aitfBal 


affe® 1 twIn crf*i 3 R«f atf^l at^c^c^ 1 ^arc*! 

spcaatS *®a nta ^^ata na 'sitcsrtasaftifB oqas^tca ^f6 ataicaa- 
wfe ca'Wcaf ^fasaR affar® *ttca 1 J^a 5 ®aat af%f5a sif^a'fia 
^ca 1 *t< ca apw aftt ^ai a’frw 

cstca stca-t a>%a ^tcaa atai a sfafa^a ^f8 ^*1 ^a^faac- 



writ** 




( Virtual image ) to B fa^ps CW*J1 I ?tf»TClf^jB* 

2IC®J* fa*** fa* ?$?1 ®?T9 u)*fB *TC"lfa ?1 fa* (Inverted, 
image) c**! *to I «sto® Wwi fa^fB ^ ^»?11 fa*fi> 

nnrwpr *rcfit* c*fae *«$ wicn *mi fcvii 

*fat9l 3*1 I *Tt*fa *T\®*ufa* *lfa«f®® W ^fa?1 4}f®- 
fa*fB f*a «itc* sn, *rtn *rfac® stc** i «c»i <®tb cstB ct>$ mfto 

«f®fa* C*WA CW’ftH vt^ atfafasfij* *W I 

®T31? ®C*1 WKW 5R ^T?« t*R»f ?? I Wf qltfwl I 

< 3 * «m*i« *<r*« fan?!® wm v<w am* ^ft*i CTtn *n i 

c*v *r$c*i *?}®»i *m*ga *«ww *1 f fa* fata* atajs* 

asr tw a® ls*iw til at* ®®B ars* *3® at»r *rr? i asar-^cfc ai 
^af*® c®R s a^ maiia'afar fa **®rca tenca *j< 

aifWaca* «?* to *■»(< <aiafa® ^ ®i*Ta ac^t ^ a®a ^afB ®®{Bi 
«ff®fa* amen ®TTO *ra*TC cam ai* 1 

4 * ataia ?^c® aai ataica sicacna naea fa:®*®c* ^rtcnta^ftra 

fa® *ffaa®a ®afi:® 'aicnicaa «fo*M ( Refraction ) acn I * 1 ^ 

atma sto u* awca acatna aaa *ic«n*afa ^totaa to c^toi 
at* ; «rta «* awa ®^c® *\ ama -scacn* naa 'snm®*fa ^to* 
5 $c® ^ca nfaai at* 1 

<2}torat*ra ( Laws of Refraction ) : ( 1 ) 'ntnfa® *f% 
fa^t$ f*C®* ®W? ^aa ^f®*!* ^ at® 1 ?® afafl v£)®$ »1H^5C«T 
*jafa® *a; ( 2 ) ^fB fafai ataia »«a* c^rf^'Q ac«a ^r.sitv- 
tfn c*Kas cwni *itt=i (Sine) cvkw mtwa 

^¥*(1® ^fB JR* ('5 =jf^ ) t 

^ \ sin r / 

• • 

«jfo*rat* ( Refractive Index ): «^nt®fBc* ^iCTtFI 

sin v 

ifi*fBa '* 9 i^fB^i ajf®Jiat* 1 ’H«ctn e i® 

^itw ^i^( ^1 )« fa®1a ^W 5 ! ctu* ^ 

w\"t wa] 1 

'"rrcaii^sfa ^rt*tf®® ?to ?nt ^1 \ 

<*ff®*f»i® ^1 «jf®^® , »iTc^t^aftic* »if*® j pwtt‘i '®n^ vfrn- 

*tai fast^i ftw fB* m • 



o 




'BWI * f*1R3 3?31 faf®* C^ICT 

^t®® 3fa * §5tc«« aC®TC3H af**?® 3fal3 *f3 fa«fa *f331 
af®33C*13 ^at ftflta 3®i®i *rCHl *31 3T3 i 

ft* 31 «lfoft* & «f^t3 ; « Vltfvi I c*R« 

- 5 tc® <4*ft <*tt*rrC33 1353*1 **P?® 5531 af®33C«13 *ft3 foflS C*R« 
ft^c® fafa® fv?l3 ft*?C4 aw f3«?3 ^irs^ 31 J^fw ( Real 
image ) *£« I 33/31*3 3m *f**i *Tl* 43; ®5ft* *(tra §33 331 
3t3 I af®33f.«l3 33 ^IPM**!* *\’* fw'fa C*R* 5^t® 

«t*l 5 7® 3fwl 3R 53, ®151 551?! fait* ft 5 ^* 4(W f3*?3 

«f^3? 31 ( Virtual image ) ^ 1 mwfatW f.*R« 31®3 

HT$ 43t §5TC3P *1^(3 §33 331 313 R1 I 

^TfSTstH nf ( Total Internal Reflection ): 

«3* T3R 55C® »l\ 3T3JC3 a1®33t*!3 WC3 3t1*f®H C*1«l 4^T>1 
faffa C*TW3 C3% 5^1 SfT3JW C35R* af® 3 ?® 3 fa 31C3J Hi 
43* 3faft 3T3K33 3C3J »."^f afatpfa® 53 I t$1t* '»it ; «)«fl c 1 
*J< af®»*R 43* jf RM C41W $5ft 313TC33 3**o C^tl 

( Critical Angle ) 3C®1 I 

31^« 4*ft u? 313IC33 3C37 »R*ft C3t*l 6e 5^5J 4? 313JR3 

af®331* li = — 0 -- 
r sin vc. 

f)3*, a^f*3 §<**l®t3 3t3«l §5TCT3 §S53tR3 a fa 331* 

43*n ®T513 '*r5J*3 i 2 3 H *3< af®*W I 

( Mirage ) : 3«>^fa<.® 3*R3 31^® §3*®13 

®13®RJ3 ** fate* 3H®t3f"<l 31^33 53 43?. ®1513 C*R* 

SWRV $$c® «rR® *lC3ll353f*l!3 '5tT®1^< s t*l af®3>»R 53 43? ®WJ- 

3<83 4*ft §*P1 -553^3-13^ *lft® 5t3l s»f|fc*H *?ft 3C3 I C3* 
atWI «3>®1 «?31C3 3l^SC33 f39R f33s|® 53 «43t 
WT3FTC-1 si^J3«3 al®f3^ C331 3t3 I 

1. Explain with diagrams what is meant by refraction 
of light, incident ray, normal, re/racted ray, angle of incidence 
and angle of refraction. 

2. State the Laws of Refraction. Define Refractive 
Index. Explain with necessary diagrams. 

3. Describe an experiment U verify the laws of refrac¬ 
tion. 





4. When a ray of light enters from air into a medium , 
the angles of incidence and refraction are 60° and 35° respec¬ 
tively. What is the refractive index of the medium ? Will 
this refractive index change if light of some other colour is 
taken ? 

5. A ray of light is incident at an angle of 48° from air 

upon any other medium. If the refractive index of the 
medium is J ‘5, at what angle will the light ray be refracted ? 

6. Define a real image and a virtual image. Explain 
with diagrams how real and virtual images are formed by 
refraction. 

7. Explain with diagrams total internal reflection and 
critical angle. Critical angle for a medium is 44 *; what is 
its refractive index ? Refractive index of rock salt is T54 ; 
what is the critical angle for rock salt ? 

8. Explain the phenomena of mirage in a desert and in 
the polar regions. 

9. Explain the under-mentioned phenomena : 

{i) A vessel appears less deep when full of water than 
when empty. 

(ii) When a stick is immersed into water in an inclined 
position it appears bent at the surface of sepration between 
air and water. 

(Hi) Diamond and other jewels appear bright. 

(iv) If a test-tube is held partly immersed in water , the 
surface of its immersed portion appears very bright. 

II II 

4. 1-51, 5. 28°6, 6. 1'44, 40°30 


II-O 





[ Dispersion of Light ] 


fet^R 

CAST'S 3^3 «f^F5* 'STffitFff'Sl spitt « C'sra 

®t*tFf ^ I fawFTC *fl|W fas^, FJ^a? *1 CT C’Fft'S 
sfc<tj* sfWCWl ^St3l ^tf^® C*F3i ^fc® nTC^l I faff 5 a’SFpftfal 
ffitt iTC* ( Prism ) fapgsrtffe f'SfWR (Triangular Prism ) 3FT k 

«wtcs f*f»sr ^fac® cw fa^wr^f® fa 5 ^ ^nrw i 

?15 c^tj^s a^fB fa^5 »itpr ^1 wtFitw* 

irfarc ftmw ?j^s &C3 *tt« 1 *«^in few w* fi^ir^n 

«hfww flji «wc*5v 

( Principal section ) ^FT I 
fees a*fe® ABC 

DEF ^1 KHG-C^F ^T a^F&W 

«rai qfet® *tlw 1 ‘£^ 9 t < 4 *fB 

feW.W DEHK atttf PQ 

'srrFiwsftifB ^tnf®® s&stcs 1 
q ft^r® §?i sr:*fj a"® 5 ?® r^c 5 * 1 sift **1 *tw, sfaifB abc 
S^I a^FSCSfiJ STfe®®)* ^T 5 )®: 5 ! ^ft® I af®^s **« nfejfB QR 
*fFt 5^91 R ft^O® ^ts « ft: sf?®^ 'SJT’ff®® ?tc! | 

r ft^:® qr '®r:a’fl *ife® ^®tt c*t*i ^ftsi ^?l t^:® 

ftapt* stc 5 * I RS fel95^ ?ftr ( Emergent ray ) I 

■iCT:® dfgk >8 DEHK ®«t ^fB: 5 ? <2Sf®>r? s f®c1 ( Refracting 



A 



«<*=k tens: fasjnrs itsl ajftsnrt 


surfaces ), DK CTMlFF 
«tfe*l9«l £Jr^ (Refrac¬ 
ting edge ) i£|^° BAC 

c^mc^ fsfw v CT9 c^r«i 

( Angle of the prism ) 
^C»l I 

PQ OWI 'Sftaf®® ?ftB? 

m ; fas/.*!? ft®* 

a'® 5 !?:*!?! *ICTI RS C3*tf 


faspw sfera *w i *ift sftifift *t« c^'s few q 31 ^tft® ®i^i ^c«i 



^tcartror ftspri 


\9*« 


3^1$ PQMN iRTCWt* *PR I f%l fen*H$ 3tTt3 3E«l ?fa$ 
RS R*IC<3t3 *tW 5%<5 •tf’t’f I PQMN 'S MS *HPn'W1 ^?$3 WIT 

nms c*i*tffai *ifiww 3 ft d «, st*i ffajn wn afo»iwni 
*:»i 3fa$ d c*T:*rfl nRwti *N *ft«i i ^tw ^rwwfinr 

<**t*ra«l 31 gjf«WM ( Deviation ) 3 W l 

C3t*3 fa* PR 3131 43$ 'STfPimfa 3fa$3 

'Vpm* ( sjifec^tc'fa) ’fRjjt't faw^prc «m stfaw *z*\i 
cvtcnr $3* fr«3 3C3 i RT*t^ c*n •MiTO 33^1 ctot gjf^sc^i^ 
43$rai 3fw m in i Si ftffa pf%wt« cfosfai $?i 
mm 3tf$:* 3fc3 i 4^ gifscswr ^ipitijt fa*jR3 

( Minimum deviation ) 3C51 I tutu's fa* v W ^HOT 
pfowW* ’if^RT'l ^ fa* N C33 frttTfa « fatWJCTBT C*1W* $33 fa$3 
3C3 I 43$ fiflfl faW y C33 CFC1 $?t3 £TfaC3T«f« ftfft I 
C3t3s fa* or 43$ , *tc3t33fa 'sprc i>jfoc3ic«i 
lftlf6 fa* v P(3 3^5 ®ffc»W5ft3 ( Symmetrically ) <*3fT3 R l 
««R ftcaf PQRS 3fa$ qfa 4^*3 43$ 3f% R, <5T?1 5^C3 
AQ = AD, 43t R13^3 C3T*1 = ftSR*! C3W ?^C3 I 


^fTsft ( Spectrum ) 

4?$ 31C53 fasw fa^3 fhl Ttfrcsftc* TOitf*'® C3ft« 
CW%3 > 3^3 ^STRIS 313^3 RC^sl 3R1 3E33 f3*t3 
owi w i $?i 3?1 313 C3 ^%3t3 r*i® v cR^ f®n 

f*3i 3i$3t3 *cn 4$ 333 ?« ^wtw 3*1 4^ f33C3 

yrm«in *i^^*i 

?&3 *<*$ *tfWl 331 3l^iP3 
31C3 I 3C33 if 351-5^1*11 33 
3 fail *Rt*iT3 43$ t5 cwiS 

fa? 3131 ??* qtst'.is > f^a*fw 

3^lC3tC33* 43f5 ^ f^R®! 

( beam ) *« <2JR^ 

ntR I ^ 43$ 

^tC53 ^ f5t*C33 

' \ 

*TJ 43$ »ltwi 3tnCW3 *(#l 3N1 ?^Sf I $^(3 *1^ *fa 4^ *1Tv*$ 

?* f3*^? CW3I 3t^C3 : C3sfK Violet), c3^^-^i«=t ( Indigo ), ^|at 
(Blue), ( Green ), ^ajjf ( Yellow ), 3^1 ( Orange ) 43t 

* ^3fC»lTC3?I *ffa3C^ 4?$ 3tC3I5 3C3T 3N1 ^f^53 ^tt«ll3 t5 
f3pM8 «l«si 3TC3 I 



R 

O 

Y 
G 
B 
t 

V 



W5 8 


aat<fa*t 


(Red) l alsfS t;at«M attaa «i«faf aaaafa aa aa ata'IPt 

ttftW W*Ca VIBGYOR ae»T \ 

cates ^Tcatcaa faa*i *tca ^taica iS«.a* faf%a a$-4a 
faataca a^rat aea i 

^*f5 atesa b^if^a '■rttataca atraa w atfaal ^ ati^a 

or eatta aa aa^rcaaia , ®rratcaa »aafi> fjffc (slit) ataTs aaWtfS aat 
ata I ^ facfo aca oi aW ^tc?n atfta ?? ^T?1 fefs^aa f®S5a fpt 
^1 fefSJJia aca atal JJt»1 *l*mt **l® I t »tta §aa 
fa^< ^te ^®51 at«fa caai ate 1 vucacas assfr f s ’fjs fa* 5 a afaa;# 

aa"aa a^tf $C5af5 af$a cstilt? 'SfT’Ptrsf CT^l ate l 


a<f®ft $e,*(fea a^Ta«i: ^Tt 5 Tt^ r *M at^ atesa faacaa 

fesa faffl 5faata Tpc?r afote 'Stnw ( Deviation) p I fet« ta* 

stfS etfoaaa ^ «jf^^ ?tata a r ara 'saataa P i Ti 
faaafB afw atataa«tca ^t?i ?lc«i afta Saa 

fa^ a^l t^ffe ( at fat OMTS acal ) ^aj? ffs* 
^rrcatfas i fai «i$®ap* 'fc’sfusr ■afcaaa >a»| fataa 
aataa p i »rm «ttOTto srKI sos* «rtOTfca* fwi 
fagt aa i 4*t atajea .araia aesa *rfc*ita atfvnn* fafei i 
atwl «rtcaita ataj ca aaas fafea ac«a afai afptc® fescaa aae& 

^TpCP «lf®aat*« faf%3 I ata Pi at?, ‘ABC f&SCaa ab 

«t r spa*t s$ca pq atwl fpafB safe's pattf i q fa’spg aaesa aw 
firf^aacaa vm atai faacna faf®a ac$a ?f , *sfsi *iw 
pi ac ^5C9f 5§Tfa TO« f%a*f«f9i na"»tii pc« 

^ca ^faai attca i va^ a:«a afsisPa -stf^ai? >ww ^*alt 
vst^tai sjta ?1 wsat?! nw atfp i ^5ta faf«® 
a*sf^i < ia~»ta tt$z^ faft^ a#fa ^*ta 5tea i ca at$* 



«wr § 3 t: toft fitsrjjR atal artWt 


-sjf^aat^ a^s ca^, 
afana aa pq cat af% 
a^ cate*! 

pta i ca«^t a:$a aftpr 
«f%*nrt¥ a^lca’at ca 3 * «£.a*> 
5ii«i ac«a afaia aifoaanr 
attca’ai aa i cata® ca«a^ 
?t a^ica’Fi ca 3 * ^a 3 ?® ?pi 
v^aaica ate® ac<? >aat ata 


ac«a afti aatea^i ^ara ar? i ’»rati ac«a aftiafti stpcaa afeaala 


ai^mca aa aa afai^ w \ ^a» fita^taa «tf^aa e i «w a $acaa faca 



chi sts» *t«i fstwjro a fare atforaq at* 
wf w?n finite fare *fin wh h i re ?ftra «i*i*m to c^^H 
®T?I af®^ «tf« *$C® ®®f«f ^ifare I =5v»^t- *[fa fa«*lfii* 
«ff®W 4ff« A fare <<Tre ^#11? ?$ufal* fTOTTO 

fan?f® *$w, «i«fn cto^ ?« w»ra fcnc* »im *« >rere3 ^tis 
^tfare I 

^1 'TO re *|TO ^tcerfv fiftl TOCT faatre *lfta, 

®T*TCH fal<2l 'Crtcsrr^ ( Composite light ) TO1 H I reR* faa} 

metres fast*! fro® ?«*tre ^ fa^CH f^sgl«| ^1 

1%C<rK*t ( Dispersion ) I 

^•fr^lc® re *rr®fB 3$ c*f*f1 qtn oreflJ Tsrtai ?c«^ vrefS fro* 
«i^si ®f?tre ftffpra w Btfai® ^fac*! ®?i* reTO ^re 



f^5*i ^re m i *T*«t ^re^ ?c«s ft?*) sfausCTg* fafas ?%i 
afaswi ^ ra ^ acsa ^trere i 

w\ sivtti <f^ji i c*t *f<rt3 $*ra afasto* 
vUffW C 5 T^ fa? ^Ff<9l vil^fB Ufa ^c$* f%?«tre *l<ft* fasw 
«!^51 <STf* 4*f& fetSKTO f«®?l fafl af® 3 ?® TO1 ^9| I af® 3 ?® 
*far.® retn •i fatf 3 «t chi ^re ^n i ct ^c®h ufti fasare 

tosi ^vtcc fa;?to fa^5 ?tc® *tfa* ^I'Q 
«rcfare i 

3<s^f*ia faatc«l ^rRl tch ; ^tret*re 
^Rrai c*r«rr^ fefra wii ^4r% *rt®f& ?«'srtcs i , *rrctt 
$ *it®f& *jre »«*cn *fanl ^t«n ^rfcsrtre Jitnrqi* toI qfac® 
*nre i abc « def fa *5 <a^?ra ’Ftc® a^ 1 ® « ui^ 
ufom wRftPri i L a « Zo *iw ^*rf^ i fa^ 
C^TTOft f^aft’® ftfPF 'S Tl 

^fwi ^ i pq *tiwi «c«w fa®cH 







?t$ i ^ ?faufa 

**fam fansfasics wn fa^ fcm,c*rt f®s5n ftfi tfm\ *nw» 



faffas n«3fira fasui *tt?1 3t«5 ^*tfg 


TOtSlt* fttf® W I t? W’flft ^ WCT ^ sfa«fa 

C5tC«f ‘ p ff%C^ ’Ttfl ^*13 53 I 

fal&C5Rf S*fWfa2f* ( Newton’s Colour Disc ) ° 3$«fa? 

fastc*! *itjti $51 ’srai 4^f5 ig’rra i ^ ’tiWtfifa 'Sst^ 


famfatn^ faat^l i 

31 «rt^^ ♦rtr^si >a^fB 

53PCS «m 

( Sector-4 )'«t’t 5^C3 I 

^5?*!t5 W1 <5«fl^ 

*jt«iji 7 ^i &rra sfass? 
( 14 si 21 ) i 4«R 
fasstsfa w 
SfafB 3$ Sfal *fa^ sfac^S 
5$C3f I 4^»TC^ 53pfB «!S^ 
sfaul ^5tC* OTfC? ’spt^C^ 

srssi <j>^ s*w 

C«N1 SI^C? I fas ^fca* 5F5S1 

^ ?Tfac?i ssfccs artwl ^faral 



fan: fa^Bpra 

i 


c*ft« ^ $$U5 ntms C5tc«r ^rf’sis sfats §51 «rf*itari 


$fitott53 53, ^313 ^ ’STCStS '5|$tt<5 ?^t9i <3sffa w^ar ^ i fas 
stcsis *sf|s ?« 5 l sna£ ^sfB 53 ^11 4 S c»wwb *f* 
iptnc-ra srci ( T V ppfm^ *tsi) >>^tM ss ^ 3s* §fa sistw* 
*pft4®'.3 «Jtfani 3tS $5tts {&<** (Persistence of Vision) 3CS I 

53Ff5 w ^tra 53 <®«rc §5t? 3««fa 4 % 

^ s*mtfire 53 <s 4sf& sk* c*»f3rarc *pw st^ni * 5^1 



^tC*llW9 'O^l 

9«ufa9 §fa <*ra vfafarc* 91^ si i w.*i 

®tw «*1 *TO9 99 i fas w sapfB 3?9K9cn *jfarc «rtc*, wt 

9<ft% faf%9 9BS9 ^9^9!t«f»I« <0RC*Ft CF1C99 ^ 5$C>5 *rf99l 
9t$C3 HtCV I 9^ ^CiPF«fa 9E$9 ljftC9*t «nfa <3 Hlfarat 

*99 Jj*f5 ?$ ^fr*rw 9C^ i *i$9»c*f *rUfB 9C$9 vfarffc mww 
9tfl 9t$9 *s^fa «wt? i 

q m stfiert 

[ Impure and Pure spectrum ] 

*a^f& fa9«i fsj^ora fa^9 ffai afa^* nt?i 

*tc*rf9f fa%9 9c$ fasgfas 59 ^9* 94^*19 ?9 I fai 

'fl^*E9 ^999 9<T% 9$ 9 fa "*fe 'Q 99 ,0( 19 fafl9»tE9 effort 9t9 31 I 
£519 ?w, >tthi fa9«tf& m *i*& on* 9^9«fa 9fa ?rt?i 
i arej^fB sftra *?¥ -a^fB 9f99l 9 <t^ $«aa stc* »w 

9<ifafafa fc^fafa *r$T9 '»!«*& s$c9 i ^9i*r ***te « §<t9faf9 
nfa*® ( overlapped ) *«9i 9<fat 9C9 I 9^9 9«afa 

«*tfe « W5 fafefl CT91 C’fCT $511?? $9i 9^ 9C9| I 



**sr fen: w<ttfll f^'fnn <*Wtfl 

^S9R l»e*ft951 ( Production of a pure spectrum ): 

9 <f«^ ^*TR 3 9 sfatf 5 ^fB TsrS ( slit) S t «D 9 fa <$9 

f*9l ^f5 ^ *it*t1 fa3*1 59 i 1 « 2 9fa[ 

S*fB ^ fa?ic«f9 atre *9fa\5 i l x c^^fBs 9t9l ^ fa?«fE9f 

*Rt^ 9 t«i fa 9 t«t afa'p® 9*91 591 fa9*tfB fawc99 ^*19 afa- 

«R3tt9 ( symmetrically ) *t*tfa^ 5'S9l at9i^3 i >433- 

^9 ffi®JL99 S*I9 fa9*|fB *lfeE9 C9 ^519 *1*1^9 C91*tfB fasw 

C^tt*f9 ( angle of emergence ) >pjT3 5^C9 I »a99 f«W9 
^r$ faBFt’S 5^9t9 *19 C9 C^'M'Q ^fB 9 €-£i 9 9faisfa ’Rl'SSl*! 

•JC 9 ^519^ ^^91 ( CW fscss 9 it 91 - 9 fal r x « r 3 < 49 ^ C 9 «^ 



VWr 


*m«ffa*t 


aft V\ * Vi ) I ^ afasfta ftf f^ ^f 5 C»T^»T L 2 atftal 

fe*ta eawcaa 'Sf^rtw s 2 atfara ftfta §aa smafs a$- 
^ afaa m vn^sfg ^pf%^i aa» cafl cafl attca i <a^«fta ntin 
$<ta >a*fS *»% a'frq'l fcvi* s&ta i 

( Rainbow ) S ataa^ ai vflhl 

I ^ffa ft* fCa^ ^ $ftt*T «Ma1 « fa « fa jfi ?$at* 
aaca 'srr^tcn acftwfa atfac«i ataa? cwi ata i &to® ,a rt*toi 
^ ai caa*jia (belt) ^rrein ntffttft a<t% »rtefS as *ifwi=i 



**at fiat: stat? (o fa^Hc^a ^mU .) 

ftC* I ai atc5 ^^sfB ^5f ataf$ 'stsla §fca ^ a<$ 

^at ^omf« *a ^pi ataas cwi ata i ataas? ^(f ?[taia wa 

fflfl Ca ^ <2tCSlBR ?5 S5l?1 m? I C*ta« C*ta« 7 fHCB 

«®i*r*it« *$os a >RTg «f*i^«n fcfca &.fa« ^a ^t*ia fcfra 
*5$tC«Tf* afat^S alaa? Offl flu I ' 5 tfata fa&*Tf? *§05 OFiaTat* 
'srr^tc* <§aca fat*a *fac<a sst*ta ^aa ajfWf* afaft'e 

wia 1 ) ataasja alos atta i canal « cafo^F w tfnst^vi 
^5 $ata aaca 555 csrita cafatata «rfflca wa ca'faal 
, *T !C f , 9T^ ftff? C«ff1 C^ft C§C*!Wa ^aft faia Cfal I 

^^satt off i at^oscs?, c^ft cfife scaa c^ftfa §aa aftrcat* 
♦tfacaf ata a* aft^s *§ata *rataal *a i *wa c^ftta awj 
aifaaaa 'a sifoa'sia *«ata arar atftcatc** fa«f <«! *a ^a* 'stata aw 
a^a assfa ataasa acai off! ala i 

fafm aslant a^aa ‘Sttara^: ^taai stfafac^ ca faf®a a:«a aar 
caffes *rr$, ^?tcaa > aa^si arc«^ arta«l ^ atc^cf aai ar^o® ftca» 
^ar^af^f ^af3 *rt»i ana? ai aj’iw »rt»i Offta Of? ? ^ aara 
$*ifawal ntt«a<r^a ®n»r 'srtwl ar^s aauf^i ar$a «rfwl 

dtfa^® $a, vaa* ca^a^ »it»i ^twfa fafos atf^a^a (diflfused 



’ Hk’it^g Pit^g^ 

•reflection) 53 i S5t5t3 *f&\ § TOg ‘Jfta[^<*rm C39Tg I ^fcgpt 

g:sg g^g *tts cgaf) f»fl ^ g®*jf>t* c*\w w, 5*53 
ftsg g^ 5^ f$g *ga g®s»%* ciuh g*cg i eg g 5 ra g$ 
¥t^ri, sstfi g<f*)g *r^f% gc®g Wt^tgf etui g*cg i eg g^g 

Mtc« c^ r« g$* atfsg'fo® 53 jtI ^t?tw grfcsri cg«rtg i <»iggi wrotg 
'■^stgc^ ^Icsn g^rl 531 cgffas g^g *ttai 5^5 JW*fB g®$ 
■stf^pfa® 5&1 gw (fltffg 1 g<f^g gfafi) g« gr^te to 

gesg g^9 wggi cgfacs *tt^ 1 $5131 fa4 *$> g<tg)g ^fgg j 
gc®g fgstci §vg* 1 

^gg gfg «ttf gw gfg, ‘vsgsfB srm ^cgf TOgfta gen ifa Wegte? 
cwf<n:M frog cw’tl gtteg ?’ *it«i ^*if3g wear g<t^[? *\w grit® to 
jito wtw* entfg® 59, ^®gn wcwg^ §51 gtgi ettf^s 5^tg 1 
fro g>gfBc* c^gst wegt? gtgf^ wwifro gw 1 ^3t* 
sfa cwfg® 5«3T3 g^fSg *ttat 5^ r.gggs ?s-^ «tf®g 5 f?r® 

5^c3cs ^11 -h^to ^5tcgf gsrtgl <wt^cg 1 

fw*gt?% fg* g gi fist *,5 (Prism) 'srNtc’itsl ggtg « 
fir^ftgsr? -sf’so^fgf-ta ^fB g^ 1 a&gw ^gfB gw&g ftisr igg 
C 9 H 8 \5t?t wc’itagfi# W°tp5® 5$csi fits egg gw <stf®»ntc«f 3 
§51 ^g gg 5^c® \fggi gig; wgfa® « fa®5 5 ^ra 
gftg gen eg cg*ti §<.*ta 59 ^-gfag '*Wl 3 s l gi jjjpsret*! 

>.( Deviation ) 3C*f I 

g^teg't (Spectrum) % ^gicn 5 ? gi to cgw ^g ties gw 
*e ■'frc^icgg f^gg fst^egg f«^g f^?l «$f%'*?' : ® 5tw 
fgtgcg gwgg gt^sfB fgfsg gscg 5 ’(g ’tgfg^ cwgi gig 1 ^5tcgf g4t^ 
ge«t 1 g<rg)g gss{% cggwt (Violet), cg« 41 -^tg (indigo), 41 «r (Blue), 
3 T^sf (Green), 5 ^? (Yellow ), ?W| (Orange) •e s)T») (Red) I t? 1 CW 
■TOC’f VIBGYOR gc3Tt fit» s ori^f>ni fww g<t% ^g* 
•^clg fgcg m^g® gtc^ i 

n+vfj 'strewn gi ^ggfoi gr^n gc®g 'gfc^tg gtfgaft*! i »i , 5^ 
wgicg fgfsa g:«g gf^g afRsggtgi fgfsa i «r®ig f gc®g gfu ^5ig 

isrfeggnf ^greg fti^cgg gtgi (Deviated) 5«gtg fgfea 

•g®%f^g fgtfgg (Dispersion) 5^31 g'ft^t ^>*1* 53 I 

uig^ ^gtgtcg gf^s ^ ^tg®wg (^<k c^Mfgfni) 
^gg ^gsfB fttt^w st<g fftw.wr ^ geg ^Bfsteg glfgrg g<r^tg 







jtw ^rfrai 551 sstn 51 H 
<§i f^5 *«ft^tF35» ««<K ?s«fet tf?i ufe^s 
eifc* csrtcii \?itw ?$ ftfom s®f& *n*fl ^f^i cf*w *ur§^ 
SfSTlS I t*1 2R1 TTtfTl ^ft*lt* fafes ?{**■ 

^tC5ll *tf^5 I 

iiuirero ?4r^t?i ?i«g«f9i (p*ii m ^rtt'e ^?«i ^rt*n 
fiip*l I fall 3t$il 

faffa ^*»WH ( Deviation-^) ?£«%¥■ 

C«t«n ?T5 I 

C^faS *** ‘5Itai?< (Surface colour) •*? 

C^*T (Pit i)t$3 'STfC^ -2l1%Tpf>I^ 'QWV 3t*U 

c*rf^ 1 -t etffa^^ ^rfc^itc^? 3$t '5tt3s^< 

TCT** I 


'S^*fltfci] 

1. Explain with a diagram how light rays are deviated 
through a prism. 

2. What is a spectrum ? How can it he produced ¥ 
Explain how out of white light, all the different colours are 
produded ? 

3. ‘ White light is made up of the seven colours of the 
spectrum or the rainbow.—Describe two experiments in- 
support of this statement. 

4. Describe and explain the use of Newton's Colour Disc. 
What information about light can be obtained from this instru¬ 
ment ? Write in Irrief what you know about the origin of' 
colour in the rainbow. 

5. Explain with a diagram of pure and impure spectrum #. 
Describe a simple experiment lor obtaining pure spectrum . 

6. Why does a red flower appear red? How will it look 
in'blue light in a dark room ? Give reasons for your answer*. 



ownr 


cmp 

[ Lens ] 


’'tfl'BFl S 4*fal *t5 ( Magnifying glass ) *1 *t5 5SfB 

wfaora ^5 'qoffaffr® 5 t 5 i ^5 c§i£ 51 c»M nffaft«« $51 

5J5^ ni $51 5t3l C§tB 5^ V§ CWt> I CT 55^S twft f®fa5 «ftfa 

c^tc^r cw uti «ri 51 "»ti c*f^n to 51 , fte«i ^tiri fas? fan ar%»i 
C5$ w raifw^ in?* "*t8 owl to i (To, 'rotow vro ^*inr* 
cTO^isfa wt»m ^TTfsr c5iw orfore *n$ sn i fa* 5W«i-*i5 far 
$5ttw? owl TO 1 toow 4® ipi^R ctoi <rtw* 

C5$5tt«w «nfa C5tc«t owl- 

TO 311 fa* ^H«i ^tC5? 

fas? fan oifaw fc^tow 
»tiTO *iosi faS Cat’ll 
TO 1 

>$?fB ?H«1 ^t5 *l$5l 
TOt?l ^tf-faTO?' 

?faisfa ^1E5? fa»? far 

ffal "(*1? fa 5 ? 4?fB faflps 
fafas 55 1 ^ TOot ^rwtfa *oW' 

OfC^t'O? stc^T ajtf«91 $d I 'ST34? ?H*1 'St’f’l 4?fB *tw- 

5$?1 C?atfa^5 *fal «TOR Wl«Tt5T ; *«N» 5 i fa‘> Wbl ■ 

w*w to '«rte»ft ^tsi farsv ^fB 

wtw I 



ffa«l s ?fa«i ^tc5? ^§t»t? w toito 

*t* « f^^t?iT?j fa^ 3R*t: *rt«*n 5$5i fawt* 1 5fa*t tow 

5$ fa?? ^5T <§$fB ^falTO ?1 CTOWWW ( Spherical ) I $$fB 
C'TO?* 5$0$ 5$fB jfa?15PtfB?1 OR §5lW3 5>fas ^£*1 ^ffal Ot«5l 
5$TO5 I 

?*M tow faro *si*\ TOTO?? fa?*i TOwr 

faw fai .sifavs 5$si firif* 1 ^t?t9 tot 

(image ) 55 I ^5*<1 5^fg:^ ^ C5^tt5 1 

’®TfflS ^ffa*l ^1C55 551 4^551*15 VW ( COnver-- 



ging ) 53 I ^sf% f^ p ra1'5 ffc 5 ? « faf^dS 53 

■ <?wt;t 'st’t ^'QTit? ww 31 ^f*rai i 




*«* s *«* =k tea; 4V**i fa 

^■JF«1 5?t5 «ff W3 5 C*!^ I <i|^ft> ^1 ^ap 

<sc«ra wtai c^&s c^ns °sj^ 3it*Jt*ra far c**^ 

I '^fa ^TCSS ^faU = 5 t 5 ^fB ^B5 ’It’d 1 !, ^ ^ m 55ft 
C’ft^fa't* ^3 3131 ^51 c3®^ i 

cafoadft ^c*ni ^53tc3 Jtwst^t? 5^ 

■ *|!C3 I «rt5f3l C=53*T 5?f5 C’tm^r^ti! CSRt’TC %3 ^tE^t^l 

^fa3 I 

C^ttsPPt^t^ ^tf^f*t^ G^*!^ l C*^C33 33^*1 ^3*1 31 
^13^33 5*^5 ntc? I ^ f3R131 W^l 3t3dllW fa's 31 

C’Pdtl ^c^t ^»t5tc^ convex 
*u?i i *rt3 3ft c^t^t s '&*[ 

f$stt3T3 ^TCH 3T3I3W 
31 5t*t| 53, ^?TC? ^'S*\ ( con¬ 
cave ) 3t9i i ^fB 3tfB 31 
vpi^rai ^t%33 ftc*3 
^5*1 ^ f«^c33 ftt^3 

fa^7\ <^1 Vfa | ijftfg ^f<t1 *£913 

r $*4l ^tfBal st^csi'Q <sT5T3 3tfk33 <5*ifi> ^8*1 * fe^33 ^^®*t 

5$C3 I C*ft« C®!^33 3i»3 <5*1^ ^C 9 ! "®t5tc^ 'SG'STS*! 

( biconvex ) C*^ 31 ( convex ) G*l^l 3t»I I *ttf C3 

^Vt ai 3dc&3 3W ^ ^rtf gf5l 4*fg ^ c«!^i i 

Cf fa« ^91^ ^^9 1 5^ 35t$tt* ( bicon¬ 

cave *) C 9 !^ 31 0*391 H^S1\ ( concave ) C*^ 3*11 33 I 


Convex- 



Concave 


fSaj; ^39T e ^tassi *53 




oovd. 


§■551 ^1 5^f6 'vSE^TCI ^N*t I 

f5C5 Vt«1 C«1* TO1 ^ ^(6 C*tt«Wt*fll fa# ^3 ^-1 

1 ^ ^f8 c^wfat* <$m ^trtf «a^in ^ 



^ frai: <?rw $t4^ f&35: ^rwi c**prai ^ 

c^fae ft*ra 1 ntm 1 w^ ^jt^fi'T [ «w*i- 

’Wfa ?arei ( curvature ) ]*ftfrfe #5 *fol C?$<$ c^^tC* 
jpH§g?j ( Equiconvex ) C®!*^ ^1 ( Equicconave ) c*l»pi 

^1 ^ I 

®W*1 ^1 WF ( Principal axis ;: C^t^'6 

^3F3C5T3 c^g fafJH* iRCTtUft^t wnutc* ^ C^CTO &*\U 
Tl 3^* ^«T1 I * 1 ^ ftcas CiCa CWf5 Ceftpw 'Sfqs 1 

f^s? 'Cftc«it^ftu?r «ifo*ra«u c*m« c*^w 

<2f^$*fCf C^ 0|ti> fef® £$31 C®t?1 cjfflt# fi(^5 vm 

^Tl ^t^C'5 TfRl I ftf 9,9Sift "®f^S ( Truncated ) 

91 SJNT9 fa* 9# fa®,9 I *b-^t ftcij ABC fa®,9fl>C® 

de cKI mm *tffcil dbce ®f%ss fa® x sifi> *tmi ftitcf 1 &§®r 

C»^C9 fa®,99ft9 ^ft ®t®9 ftre «l)9t 'sjfsf* &TC99 fa® v 9- 

«f*l9 ^ fa* 4?t fa&3 9RCRT 

fa®,93fa* ^ ^CF3 fa* 9tC* I ®TO® 
C5i^C*T fa®,93fa9 »?W ®C*9 fa?, *TC*9 

^*tnra ^*c-ra fa®,9®fa9 S®j«ra fa* 
wt. ^tcw wnr fa®,93ftra ^c6t- 
fa* «itc® 1 fti femjM jjw c*m 
®tcm*9ftra etftw #® arffi ^ft* 
ftc* *tfa?| m 91 ( deviated ) ?9 1 

TOfc 4*ffr 99t®9t 9 i ft?*! fa*,C99 ** *tfc# 
#5i to *iti<ftfo ?fti%ftni «h 

<**9 ®to*i **i mw 1 


A 

A 

/ \ 



ftwjf 







^ *fui ^t 5 *, «c§tB *«fl 

*rctR i qflwtFfli fit 5^ nUcfft 

t5 C6TIJ, «tf5*f Z* *RTO|f®T CSfctft 3IC11 *IM ^*1 *IT$C3 *10 I 

^3Rlft f»33 ffol ?'in «fll *tw$ t 

&*f«R[ 'Q ^C53 sfatjfa fit®,PM fa* $tf*T| I fc*lCW 



-**¥ ^ fra*: §$*! L*r{iw 4f$w ^ *rc frai: ^nrsvi c*Fpra sifew 


«tlcRr fa* fttw^®firj Tfa*t*i am vs Unites i ^t* 

'*'* 3^5 faitfaT? fa* ?f«?1 <{T$C* <8^ *jOa *w 

*$CV5 C^ *rf*?t1 *}fa* t 

^*T C^tTO C*C3 afaafa Btfafa? '*C*3 fa* C*3jt^5 
3^1 4*fi? ^fs^Titf ( converging ) f*<ic«tiJ *l& *fa;* I ^t:*tC*3 
fa* 4*f5 ®3*l C^FH *)fasT m\ *raT®aT* C^C^ 

ffal <2tfa*« ?t?l §?nj faofa fifths 4*fB fufa^ p I Jitif|- 
m ^ ^CSSFU SlH nc? ®1, ®?T5 *l%*t *TC<5 I ft^C* 

C*f*Pi (Focus) ?®T| *tfa« *tf« l f*^ ^ *pn«aT9T faaco afasfa 
TOS *lfas ^ ^T^l ^C5t ^ ft^fB Jtfffl W.W 

^fa* 4*fB f^X «tTC* («*Jfc fa® F fk\) I 
fasftc* *£ff (^FR 5 !*! ( Principal Focus ) *c*t I ^3t‘ 
o^m ^9i c*t*rc^ vm f^c^-r *ai qt^s *itai: 

*mi c^ts^s ^s*i g^cr* «jws *jfo® ^su^si 

ot^n? ?RTwfa foa«l <£ ot^pri f««? f*mi «tf^5>i^«t? *c*i 

fk* ww ct f*tf?i^ wa, 

^ C^C^Rl ^fl C^t<FT>T ^CSII y*\ w-14 

C^t^f>l« ^511 W I 

^§9! c«l^? TOT fitfewt* *C*I ??, 

C^C^ «tf®>Tf?ft C 9 !*^ ( Converging lens ) ^c*l I 

C^W'O cs-^TO ^5til 'SIC’SF? *ifa >i?rt«5t9f t%?«l 

^if«^ wp,3 *i«j atf^vncni ^ ^ ^c$ 



VDOt 


s 

5*^ 4*fB f%ac*1 ( Diverging beam-4 ) 5$C9 

4^ '*mift faa«i 'scm* *ttc< ( Mt* cafwc^ f¥9«ifS w!*ffaw 

^?TCf wf t^w) §15 4*fB faf«& 5^1 

F5C5 afaai Am i ^ fa^* c^afBa *0?l 
C¥f^t*T ai c?f*l»[ (*» a 1 V fscai f fo*) a?i1 55 i 

C^ppi-C^Si ( Optical centre ) t fiJFST 5 ? C^PR *IWT 'src , 99 
$«ta 4?fB ftfvi ate? ca f%^ fwal c^fts afti *wrc ^fac*! 
*651 C^C53 fs^a flfeaac'H *fC5'9 afi'S W^afa *tca 55 

(afafBa ca'fas 'q’faai 5 9 3i) ^ « fa^fBc^ c*^aa c^- 
CWSl 5^1 55 I 1 •» A' f5CH PQ «(t’tf^'5 afafB 0*1^55 O 
a'faai PQsa af 5 ^ aaraat®! rs caata atf5a 5$aft5» 
a^at?, o faajfB c^a-caps 1 *pfa ca c^fa-s afa a r w c^caa f^m 
srfea?^ 5^91 *{rta 5f55 aareafa ’tta 55 «t*t« o fa 5 ?? ffcssai 



^^Mvfwi 

c*i^K*3f 'Q c*i^K*arit$l *fii 


. %1 ^tlca I C*^fB *tt^1 (thin) 5^C«l PQ « RS CWtUCT «f*W5 

4*$ siwctti *w *ai aitre *rn i ^ caw afa *rnpii 
.".^•^c a a 5W *§ 5 ta c^a-caa 55c*t ^51 ^asicaata 

ft-sf s 59 - ^ra a=t *tca $51 afaal * 1*51 atSre’ftcai va * frcsi 
abocd >f<3^cai^if5 4^ 4?fB aftia *w ftcfa afarec^ 1 v *w 
fg'H c^a-c^a 5 ^ ^wfsfa afa ^ifoal caato 5^sit5 1 

j^tata*! Jft-lrS 5 ! ( Equiconvex ) 91 99193*1 ( Fquiconcave ) 
c*wm c*us c*^9-r.^a c*waa ac-T ^ a fats ^wa 

^fanffas 1 *<fr*. vV sr ftca, o fa^ mn mm s;<ifa^i 

^«at*N kl caai aata? 'sic’^a 9 ( 5 ^ *i95Tca ^f?c«! 

$5ta 9 ( 5 ® c^fa^t c. 5 ' ; (i c^a 1 

( Focal length ) : Q*^*t \A 

^ ^’ta ^fB f^l fa\i «nata 






c^-c^sg'e 'scs i s t§ss c«wss fsfil fa*^ i «ismis c*as 

&<.^ ^fl C^tS 5 ! 1 ! *1^® ^■9 CStS* C^iSCSS CSCS fafal | it |VIW 

cmmsta ^ are i cW&-C&S 

*tc« ^ c?wn 4* ctitcmr Gtot*fta 



‘'i^SRffe? ii«fS*fK« 

&S®T « *(T35! CpcSS CSim’fa £3S 


^T I 1 >St fees OF emS^S P'S I JJt«fT3«f<5 ^ C*1*tm* ‘F’ ■ 

STS1 J>st cmmsls ^cs* f slai start"! sal ?s i re^sfB mm 
?$rer fc?fs sifeas ’srea sajfa^ ?$cs csrtsrtcmi fasten csfesp ■ 
ms cmsrtsts ssl rttca i 

cetepra irai to n^r 

[ Image ioamation by a lens ] 

CT^cmi stsl fas %s mts^ ewi sites sits i ^ • 

t^S'S mm srt’isr ?tre^ sffes i seas srtsfaia stt| 
sFtrt«?mfs ^sfB mtfcs opts s#rs sc$i 'stfBsl cBfsres ^ss *t« 
*at$si atfses ?^cs i «ms sffs faf %n re^sto afsre stfeaa ■ 
ems^ psst sws fas mrts $ns sf?ts i stass c^sto 
rtfl srtts si ^cs ettsisR sss saltre fssfB "s§ *^si sftts i 

CPI SI^CS fasfB ^S 5 !* ( inverted ) Si ^ftlStCS rt^lCS, ■ 

s^a ^stss 'strt fats sltss to ^at stew Srttas fe* 
rttot^ i fssfBa 'sTsrtas «is® ^tas 'scss* c^ti> i 

fa* fasf (Image of a point object) • S^fBs ft - 



nsr st fro: camera slal ssfa i*<stffcs: t^ssstart^mfss 


fs*5a scsl csft f**s« am p i 4^s»trt fs* a* - r 

'mtmt^s toi M® ^si ems's swics- 


C*R 3 ovsi 

atfewni (31 ) *im 3 ft ^*w c*isw f*w ftftps 

^ <31*1 *tt*I > fajfa «m ft*33 ft^ 3*n *3 I -4 c*ca fhifB 

313S3 31 ( Real image ) I fft<« 3ft «tft533E«f3 ( fi(1%3'TO13 ) 

nra fft3*tfB folfa c^t^'Q ft^ *$3lts 3fti3i nw n <$ 1*1 

**713 ftn$ft ft^C* 31 *prfiv ( Virtual image ) 3*11 *3 I rft 

*$13 fkut o ft 5 ^ fi\ 3^ 1 am fro* o *^3 *3lC3ir*3fa 
*^31 C33(E33 tot arfe*nrc«l3 *13 I ftrftra *^3lt^ t 

7^31?, I ft 5 ^ O ft 5 ^ 33 ft 3 I ft^3 fTOS O ft 5 * 2jf^5 

f%3*1 C3TO3 TOT «lft533C«f3 *13 c^t^'9 ft 5 ^® f*rf»i^5 p 31$. f%* 
3ftff®ftl *t*6l«> ftt 5 * 'Stf C331 ( dotted line ) 3T31 313^ ^fac»l 
^*131 I f=s s ?C'v5 ftftl<5 !^C5C5 I affo 5 ?^ ftm I ft 8 '!, 3&C® 

<*3335 *ftl3l C^t*f I ft'Sft fro* I ft 5 ? 

<sf33f33 I 

firf*& «rftr55Tfftf»t& m f?* (Image of an object of 
finite size ): ftft& <*l3^?ftfttfc c^ft* 3^re vsvaftt ft 5 * 33J3 
33$ ^rc=f ^31 3tfccv5 *ttt3 1 atroT3*fB ft 8 ^ 3*3 ®3i ^ftsi ft^ft* 

fcvf* *^C 3 < 33 * «i? ft^-ftNSftl? *imtPl mTt «3 *C»ft ftftfe 

wrcsRftfti ftrca ^ *^C3 1 

q|^«l f^ST \3 oicTl^" ft[TW^ ‘‘TT 2 /^ 5 ’! 

<ffa3 ftra I ^t»?fo* ft 1 ? 

[ Real image ] | [ Virtual image .; 

1 . 3 <S 3 C 3 5 l 3'9 ft^^C'S ft’fo 
<sf 9 t3t3 i t 3ftl[«ftl affojpR 31 alfe- 
33t < 13 33 ats^TOF <333 C^ft-e 
ft^5 ftftre *3 31 I ftt^C33 
3farsftlC3 ! ' *fft3f^5 3Fftc*l 
cs? fi\ ^tfros^ 3ftrai 
5IC=T ?9 I 

2. affaftwi <33TTC3 3 <t1 

3tfroi C3$ 3% afftiftr? 331 
313 31 I 

3. arf^ft^ 3fftl CMC3 C331313 I 

C!t«(C>T? fW5?1 ft?1 ?f%-'«l^51S C’Ptif'e C*RC>13 ^33 ^fB 
3ftf 'Bltnfte'® c?1^33 f33#« Wft 5^313 

5^31 ^3 I ftFl ft3rt^W3 ^ft3l3 3fW C5RC33 3131 3f%fi»3 3^< 

'*3<333‘1 ( deviation ) 4^3lT3 C3*fft3l C3«3l3 3*1^5 «5ftr$ ^TC^ I 

II— 33 


1. 3^3 C*1H'« ft 5 ^ 

^^Jilft 3f-i»ff| 31 

filfts^TTC^ ’fS ^*13 ^3?fB fk^jUS 
ftftl^ 33 I 


2 . aff^ft ^33 ^ 3 TtW *ltl 

3tfTOI C*$. *1^13 atf^5ft3 331 313 I 

3. 3tftl r.5lW C331313 I 





*4mv 


C*l*[C»ra m-ra? f®SS5 ff?5l W*1 5f^5 5* 4*fB 

55^5 ^?i ft? qraww wfaf** *ffar i ta 

AOB C551 *fl$ ^«IC^ "?f5^5 *f5C3E5 I MU AOB C551 5H55 CfW 

(section) I ^1 C5«TI 551 5t$T® nTC5 I C55555 $55 C*t5« 

5fa 5$t5 J(C5 *51 *5 ^1 C5^5 C«w *f551 AOB S55 nt« 



jr ffear: 3* fSai: 

OTpRllTOlfwl 


c»lt®1 sf*l5l C*n®l 45* C55 AOB ^il $55 *$5l 5f55f$® *f« 

faifc i c^sprfJ C5=t ^»irmi aob ^55 

SIW 5»5l I 551 5t^5T, SRF'S’ft* ^5\°f 51 ^?C5<3, ^W»15 ; 5 , f^'(t? 


*5J ^*5 «i s tt^) 555^5 
*51 55 I fK3S *C5*fB 
5frl ^5 *fwl 
Of’fW r^Tcw i 

afar- 

fH 

55* f5^-5fo*lfl 5f»tpsf5 



4t r ^5 fa^jB ^*fB 5551ft 1*55 5tf*ra $^5 5t?i 0*^55 
$55 5f$5K$ I ^1555 $^T5 «ftf5J*fB 5ftl C55C55 f$\55 fall C5«TE5 



elf® 3 ?® 55t5 C5f«ft5 
^f«u«fs| ^tf*C5 
$3151 C^t^'8 

55C5 ( 5^5E55 
eves), *551 c*T5« 
fk\ &F5 < 55 ** 

^5tt$ 5C5 5tc5 

( ^(Rct* c*ra) 1 

ft* C5 C¥ft« <»tC5 
*15ft* 5fa $?1 


C 5 ^"* 5W ft «tC5 ^C5 55t?1 ft*f5 *51 55® 55 I C5$** 


VdOd 


& Pi fapfe ftcrc *nrc *fwi fcptcw 

facpp ^p®r ftfa ^ai ptp i & pi fastf} pfo c 5 * fp^ro fpfts yp 

C^tGSf ’Bf’f? pfaflf$f« RP«P fsffsre ^Z3 I RRTCff? afRI Rtc* : 

1. C«HCPP W.*?3 PfpP5 PPt®Pt*T Pfaaf«I JtfPl fftftPi* f%S5P 
fw^n pp1 

2. <?R>KPS$ ftfl ^JR^IST nft’afa '«l’tfppf%'® *tw PP I 

3. cpwcpp f«^p fwi ’tpst a N pfasfa ’ic’fj pfp^s p*rt®Ptai»Tcp 
fiHfo PP I 

uq^ pp>?i pfasfacpf ai^cst fcptwp *w p$csf «rfp 

p*pi pt^re ntcp i 

rcr pfpi ptp*. p f¥^p^ | Jj fp«^ p^tfS PL pfafB C*RCPP 
R'.^P »lfp^ PPt«PtP PCP 5%1 C^TCRP §PP *lffc*l I C*wfB &33T 
step ^ pfafB etfcppcpp *fp fapfte f*c* cp'tPtp f^? 

f%3P ftfPl PTtCP I C*RPf5 'STPPR P&»I pfafB fp*ffte fpCPr 
P^C$ q:i PiPPl pt^CP 431 ^PtP ftifw PPC^ WPtfitZ* pffe ^fpOT 

§?1 c*Rc*nr cpwp f fHpf^p fwsi pt^rp i ^pp ^pfi> pfa p ?$z<z 

C*Ftf-Cm FtPl CPC*t ^pl ^fppf^ *tCP farf® php I PR PFPl Ptpr, 
Ps3*i C^TRC^?J C*U4 ?f® 'SpfB C*RRP fp vt® p fps^s fpf*Fs 
p^r i ^®pn p f**ft p fpp[p fp* p^cp i vflc^caf fppfB p^fp* i 
RPeP CPPRP CVM p fp^P fsSP fffPl C^P*! 4Pf5 3^% Pi^CP ( (.3 
pf*Jlf5 C*HP-CP® c«tf P^Pl pfp ), RPP pfoaFlP *t"5l^^ 3jf^5r s »t^ 

cpp^i p fp 5 ^:® fpfa® pp i pFjip 4%m n-eRf^cp p^lvnc 5 ? 

Pi® ( virtual ray ) Pt*ll p fp^C® “pft® fppfBe 4ZVZQ RP^fpP I 

c^ ^fB 3h R^IR ^31 m3 I 'SII^S CP 

pf«S fp^’PPS prc^ ft-sfs pppl C^cpp 35tptflt« 

C^CPP prpi p^PTP PP ^aj C*F{Z33 CW.^ p fp^C® fpfaiP5 

P^CP 43s *33**\ C^CPP C^CU p U% P^ 1 ® pNl CPtP PPCP I 

(dc[5)-^cq 

[ Lens Formula ] 

CPRS C*W\ P^ 3^ 'Q ^ptP fPC^P ^PCPP PCPT ^3f| ^pf5 
PtCPF 43’s ^ P^PifS caiJTPfSp (TFtTtPtP ^PC'PP §*\3 
f^pSNl I « ^TP^ai fifPtP C^CPP CW.4 <2fPR f3\ PP1 
*1^11 PTfpP ^11 ^ I 

C^l 5 ^ 'S : 5(« w PfP, o 43's F PPT^CP ^ 

C?ippf6p C^P-CP® 'S C^tPR *W p FP^fB f 3r^3^ I 



P 3^5 ^®ffll^f^ 5'5 *fc«f 

mtt? <w pl <jfaf& *rrc? ^ JTsjmt*! nc«r ^ ^t*rfa$ 

**?* c?tT ^ F Hft* cm i &?ffl p fa*?re frfas ronr p ft. 

p n*5? fa ?$*\ i - 



^ fraj: to « few jm ( ^ Wi p ) 


pq pq cwtn ^^tapor p « p 'sfc’H ^ *?? i 

POQ, pOq faj^s? 5^fS? vm ; 

Z PQO = l pqO (§»«£ >PK?FH 5?%j ) 

Z POQ= ZpOq ( fasj^H cst 4 ! ) 

^»f ( similar ) ; 




PQ 

pq 



' 5 n<TT3 '3J$ l ?|i‘ f 1'»tC<I LOF ti)^s pqF A ; 

SOTfc. L ~ = — ; fa*, LO = PQ 
pq qF 


PQ_OF 
pq qF 



(i) e (ii) 


OQ 

OQ 



fal, OQ= PL=CTO TO? ^5 

= u ( VM *?1 ) 

Oq = C^Pi ^C'S fat?? >[?? = v ( 5jcq ?Rfl 
4?< OF = /'( C?t^ ^ ) 


'stfT'V, qF=OQ-OF = «- i r 


.*. (iii) ?tc® 

31, vf—uv-uf\ 


u mJL 

v v — f 


?1, vf+uf—uv 

$«? *|fCf urf ?t?1 «T*f i+- = l.fiv) 

U V f 





vs 8 i 


* f 5 ^ s&c® 59 * feciw« *pin ^ 

ft* Wf Jtfffl *C9*fi> faw *%*! y *®l C*!^ 4*fi> 

^31 *tts9l 9i£t9 i f^w«f*i 4^9ff: 

(i) c*ppi-i*a *^c® »pra j?pw $:*« *ftre *§C9 i 

(ii) ?ftni >ift® 4*$ ft:* 9**1 ?9*t* CTCTfi>5 
(negative) 49* $*T9 ftnft® ftc*9 9*9 JW9F *tf«lfts ( positive ) 
*ff9C® *$C9 I 

^91*99**9 1«» 91 fell C*t9« S(9*C* 9*91 O f9=^ *fcc® 

fcciPt *ftc® *^C9 I 9^9 S[9* OQ 91 U 9ftll PL-49 fotfi® 

ftc*, ^59t°s fc*1 nfsjfSs 1 f*l *9* Oq 91 v 'Wf®® 

9ftfl9 9ft® 4*^ ftt*, ^9ft OT9f5» I 

ftOT«ftl C’nfet^fe 4^*9 S 991 9T9 : 

( i ) C99C99 C9 ftc* 9« objcet *9lft* (?ftft!:*9 993 ^ 
*lfsjf5e ( positive ) | 

( ii ) C99C99 C9 ftt* 9* ^fft® ®t*t9 1*99*1® ftc*9 993 

i[99 C9C9fi>® ( negative ) I 


4^ ftOT <2tC9ff *i%9, *£$9 ^99 C99* 'Q 9^39 C9C® 
OQ= +u ; Oq= — v, v*W\ OF= — / 


*®9ft (A) ^®f&9 9f99f®®*9 ?^C9 t 


u 


1 

V 


1 

-> 


ni-'=i 

V u f 


(A) 


^9^91 C»l»pT 'S f**^*98 l 9C9 *91 9t*. P 4*f& ft 4 ? 9* I 991 

ftl9C9 P *^C® '*1*9 99 m- 
919 PL 49* C®R9-C*3 C®9 

s 

*f99l Wtft PO ?fa 
%*1 I ®t?T9 *C* P 
ft^C® *99.f9C39 
, 1t«9l C99 l PQ 49* pq 
'SITO ^*19 93 I 

PQO 49* pqO f3j^S?9C9 
PQ -S pq 99t®91* ; 



H5R fS3f 

93 3 ftw 1SC99 99* ( '9959 (399 ) 

9*®91* ftr?* 9$*f I 

... P - Q =°^.(i) 

pq Oq 

* 4^ 9^9 SOT ftr*t9ftW9 ^f99t9 9f9 ft*99*ft *J?t®9 1*99 

( old convention ftsfti *399*1 *91 ^9tO? I 







V3g* 


'STftft LOF dm pqF fa^S^H'S ^ 

L ° = —- ftl LO — PQ ; * PQ 0F 


^t*v 


pq qF 


• • 


pq qf 


(ii) 


(i) >8 (ii) ffrw ~ = —p 

Oq qF 


OF=f( (TFW^fo pi) 
qF=OF— Oq = f—v 


(B) 


ftl OQ = u ( W pi ) 
oq = j? ( ftril ); 

; ^1» uf—uv=vf 

V f-V 

11, vf— uf= uv 

nvf Itll '5t»t ifwl 

1 1 1 

_. - -i 1 _ • • • 

V u f 

'URT®* pi^ 513 ftd nft<5 ; 15*43 

fctfwi nftrfite i ftw «tntPt« (B ) ^fS 

srff%T5, 1«fk ( A ) 43 35^ ?$C3 I 

^55t* OFjpra mfaj c*Pj»l-^af 

^ ntnr i 

prcil % *(rfi ^tOTlBart <tj 31 *rftc3 fevi 

C?RCP C’R® 3J315 Jtf*1 31<T ft*tl*l5 ftd I ^53tt 

^9? *I<W1 H«ttU1s (Negative) H-f 

trfiffs wi l ft* nvm CTppra 3jw® cifaftfe 3i* ftc*^ 

ItW I 153ft ^11C* 

(Positive) 3l+f I 


1 : 41 f5 &99T C^UHC^^ P'5 12 &. ft. ; > 

cn^\ ^cxs 18 c*T. ft. ps nft* 4if3 ft 5 ^ 313 fti c*T«rfo 

*^C3 I 


111 

CTapra >rrtfll*l 1 $; -- - =- 

V u f 

«Wfa3tt?, m f~ - 12 Qf\. ft. ( V frg?T C«w pi 

lit** ) t*= 18 CT. ft. 

.11,11.1 112-3-1 




^9* 


C*R*! 

R<fR f^fB c»Fpi 36 c*f. ft. *or r?1rr eto i v->sn 
<n«rt^pp sir yn sitost^ wpii c? fto ?r R?to tto? 
RRTR «t?t5 ftnfte to i 

^rt$34 2: uo^fe c^rr? 16 <r. ft. 4?fB ft 5 ^ ?r ?w? 
ft*t!fa to 12 r. ft. <jj? ^t? ft* st&s ^9| i RSRfB? cspftftft 
5?R ft*fo ^ i fc*i ft *niR? r*r (r??i r?<s*i ) ? 

«WtR>ltW; u = +16 r. ft. 

t> = -12 C7T- ft. 

Wfc. Jr = - ~ 1 RG5 ^ spFR 5(R ainw ?ftsrl; 

f V u 

1 _ 1 _1 
f -12 16 

L ^ f-4ft c^R'S wi 31, Rt?«1 t ftc<fa ] 

_ _ 4 +3 

"48 

= _ 7_ 

48 

.*. /■= - y = - 6^ R. ft. 

/•-*s<t str rtotr ft? wi qtton* RspfB rsr i 

ft^5 f?R ( Image of an extended object): ft 5 ? ?R 

®ft?l c*rr? rss ftfai? cw ct $?f& ftai toi ssstts fcstani 

R«11 vtsttR ftowl R?1 SIR I P ft^CR 3Rfi> R?fRR *R1 ffciftR 
PQ <3WI P ft 5 ^ 5^CR RR*? ^*1* *R I sjft p ft>^ 3]#$ 

pq cwttr R*t? ct CTtsre fvqs ?r *ral ?t?, «W *toe 
SIR? ff?? V R»tft?fRR orfftc? I RR?1‘, - - 1 = J Rjas RSRtf? V- 

vuf 

4? SIR 7(HR^ «tfftPR, R^ft ft^ft^fB'S pq R*tT? I ^ 

SIR R?1 ?TR, SR5t PQ C?*rtf5 ftft& bftjftfttfc ^RsfS ?R I «Sf 3Rfi>tR 
PQ CWt? R?fRR ’IftWlft RR*«ft ft 5 ?? *13$ sir r* 1 SfftcR 

*nm i to fortcmr anRiR ft®^ V wk «*tai to? 

*^R>e i? ^R I ^R?T* ft* ft*$«ft 3RR pg RSffa ^*t? R?to 
?TR I R«fR pq RSfl ?R? f?R? R^ a 8t*< « , »Tt^5«f ftftl Rf?R I 



*8 8 


nrtffrot 


fafifi to* fa? ft<c** wv ?rft[ w* J^*ic*t toi 

*t^c$ me*: 


STC3 toi *f?, PQ J)**f5 to i 



fit* S '*NN' 


ft^^TOmrraftTt *i*TO*t*i 

* (TR^-C*® %1 ’PR%sf 

N 

*ftf *rf^i >[^9i i i§m*1 
*f* p fm^ ftftiss 
i ^nrfc p ff| p ft^ 
fro I J*R p ft^ 'stcra 

(§mr pq to *i^ *R1 i 


vfl^ pq C**1 fttt* RTOfa « bftj fttfH **f*C* I 

^ ^TTO? (graph paper) ®l^*1 *R*l 'TOCTO TO3T* *1^*1 ftfis* 
bfC^H *^* f*m 'SR^tst « frftj ofc 4f*ft^ Ri^TfC* ft'f* **1 
*ftc® me* I 

IftTO •! ( magnification ): *>W fkss pq $»?T* fro 

pq-^fcss mrR i frofi) to Rcmfl to i *^* ^tm* f*ro* 

*rtTOJi *jfwp ftrafa *e*i i 


^ ^c9j to* ^m* frofS ^5««i 

TO m«*1 *t* ; ^ ^ £*f~TO ft*«fa (linear 

magnification ) *C»l I bft*f ftmftre ‘m’ m*1 

Wfc fF5 *$CV : 

f,w, M= ftg?_Sro = M = g3 = „ 

**R &5<&\ PQ OQ u 

[ V poq Jim POQ ftpfTO* ^ ] 

tot *rf«iTO ^t*, ctocto m*i ^$<5 fro c* ^ to to 

*te* JPR ^1 to* 3TSJt^ *1 TO S^TO c^« ”!tC* I J&*m 

C^D5 'TOW ‘ftmfa’ *P*tf5 fc? ?* m I fal ^1 W9<3 ***1^ 

fa gjgg l ^ ^9(^f5^ fj^sfa ^l me* i 
'Sbb'^l 

^rf^?*l 1 : J)*fi> C*I^<7T* J)*metf 9 C*. ft. $C* Jl*f5 TO *HT* 
^?t* R*t* *tte< 12 c^t. ft. ^e* TOfS* J)*f& fro w$*\ i ftmfa 

TO5 ^ ? To* ^55^51 3 c*l. ft. ^C*T ftw* ^55^1 ^* ? 

m=~, Jlmw V=12 (71. ft. 
u 

w=9 (7T. ft. 
m= V‘ = f 


• • 





v»8 t 




ftC99 & En51 
9'39 


4 

3 


y 


.*. fttTO iSttfSI =* 939 ^55^1 * § = 3 X £ C9. ft. = 4 C9- ft. 


2 : if)*f5 C^W3 C'ft^Fftft ^ 12 C3. ft- ; s>?1 
^t<5 18 C3. ft. <£C? 4*fB 2 C3. ft. 93 9lftc*l ^19 ftt^3 
*T93ft C3ftt5 ?ftc9 49*v ftc?9 &5\51 ^S ?^9 f 

»49fW /■= -12 C3. ft. ( &35T C*ft9 3f%31 C’Jftftfa ?9t<5 

ft^ftfas ^C3 ) I 


u —18 C3. ft- 

^®3(t, C5ftC99 1 - 1 =1 33f5I 9ft 

v V u f 

3f«t9 3ft91 i l -L = J 

v lo —lw 

31 J = ±—UzJ 

’ v 18 12 36 

31, v= -36 

•'. C*ft9 ftt99 ff9<9 = 36 C3. ft. 

trv£!3 9ft 9W9* ^9T1 9t^5C$ 93$ C3RC99 C9 fa* 

■TTC^ '$t^1’9 ft 19^ ftC3? ft^fS ^^C9 I 

«39* f99«ft tn=-=|f = 2 

2/ In 


.*. ftt99 $*5^1 = m X 939 $55S51 

=2 x 2 C9- ft. = 4c9. ft. 

^5ft55*l 3 : 4*$ C*ft:99 3C , *9 $99 20 <9. ft. Ff?9 49$ 93 

9t9t9 393 ftc* 30 (7\. ft. ^9 ^3 ft^ I C3i\9$9 

if39 9^5 43* $?1 ft 99C99 C399 ? 

•aWttft'O, u —20 C9. ft. 

v= -30 c9- ft- 

^9tt, - = - - - 9ft «C9ft 9ft3l, 

f v n 

1 _ 1 1 _ -2-3_ -5 _1 

~f -30 20 60 60 12 

.*. f= - 12 C9. ft. 

3^9tt. C»ra9$9 r.9st9ftft ^=12 C9. ft. 49* (TFft'ftfa f3C^9 

ftrrft ft* ^l 9 $ro:f c®ft 9 $ $39 i 







fert*3«l 4 : 12 c^f. ft. p* ^f5 to sftls 

ftnfft ftc 3 ? to?i ffer®*! fft ft* ’tt^l I CSI^fB? 

p<* w <*m fei ft pip (TW t 

7=-- 1 =•••(i) 

f V U 


vWfptfa, m -~ 

V 


tfWtOTfW, m= 12 C»T- f^r. 

711 = 3 

.*. (i) ^ ^C3f vu «twm ; 

1 1 _1 

f -36 12 

= _ A=_ 1 

36 9 



»=3x 12 <71. ft. 
= 36 (*\. ft. 


[ to* ft*tfft firw 
fti** pre 
ftrcmft* i ] 


.-. f = —9 

p<*=9 ct. ft. *w ftwt’t f£^ pH 
(TFfjTl* PR fe«»l I 

I 

5 : 4^fB? c*rcip 24 < 71 . ft. p* ^?fB to tWH «w^ 
«ttt< 18 (71. ft. p* ft* ^lfS'5 ^ I (TWfBsi C*TOt^fo P'S- 

^ fen ft pip c*r*j ? 

Ill 

(TRIPPS, ;.= -- ; 

' f v u 

«Wt?pitC*, m=24 <tj. ft. v£P!*v r = 18 (71. ft. ( ft* TO* ftt^ 
?«mi irill* C*ftt ft*? ^1* I ) 

■ 1 __ 1 __ 1 _ 1 . /■_ 70 

■■ 7 18 54 72 ; •’ r 

.*. (TPftt^fa p^5=72 t*. ft. v$*‘ Mi *13 

C9R*f5 I 


^ 'e ftm ftfes « «rftrc3 

[ Different cases of object and image 
positions and image sizes ] 

4^fB fe^ *rfttt*1* $<P vfWH'Stra trt® **t3 

<rofB TOJ^fTO ( horizontal) p l ^*fB OTlTOtftw*' 



C* l*pi 08^ 

^pf& *tfctcata arata stsii^ c^wa *w calaaifo* 
f*wfi> c®tf *faai ata i a^tcai §*fi> <sa« 4*fi> a? cfefawa 
mfarca i f-r^tf& ^mw a^ fcatta aja^s ^aca i fasi 'Q c*awa 
ataj ^ nfaa€a *faai facsa fafea <sa^ta « ^ta^a ^ai 
St$ca I fasft> ^rftr asfas ( real image ) ^ ®t*1 &t°\ ^IW ^afS 

^lacsja »t«rra ^na aal at^ca I 'srasfas c*wwa csts 
^rf^Rii ^tta csai attca i 

•ftNrt atStfCSJ fatsa ca a**! faf®s « 'qia^a *?i 
ata, afa '‘asa at a I <ssai c^-^31 sitafa ^faat-s ^tcwa fa4a 

atfc® *ttta I efSW ><1*$ &S* 51^1 ^1 ^03 fof fJS 

cataatf®® atai ^ i caawa ^aafwre ^afS *t<H aifsta a<ria ^aa 
faata 4*f& 'sta^iai fas cssi al^ca i ^sa mnffcaf caaa stc3 aat$ 
ai qja aattal »wj affatsi atfa ^afB falsi 'aasplw fasfS *»\i cast 
at$ca i fatsa >sff® na^Ta i c?naf5w % atfaai camtfafa* 

afei afca aat$c?i **fi fas mt^aia ^ ’iftfBtap'e ^s^atca aai^s 
$tca i aw *ri sup, «wca cataaifafS *ta ^:a aim i *lfta 
^asTa sitstsrcsss aat^ai arts fa*^t awl *ta csifc fas *rt«ai 



ailta i ^af5 alijfafa^ cs*i ^bi c^a ^c® facsa aim ai^re 
*ttta i cwtf&a csWafs ^ ®rfa1 mfawt cam sl^ta ^ fatsa ^ssi 
csm?iats *W* ca^i i stwi alfafSt?? slca stca 

facar astral rnlfaca cam at^ca fast's 3Fa»r ijca >rf%ni at^c^ 
vsaa bw ^ta^a i fasfB «ta* bmt 



»38b- 


< inverted) f*Wt? ®nnra fw 5 ? to? to »W 

-to? ffa to? §*tc? ^c? i «reiw $vr oiapra ^ 
$t?i ortc* i ?fa ?f??i f?? *to? we 
cm tos i 

^f5 cmpi »i^?1 *tfWl ^fto C*f*fl ?t^C? Wfef 5 ? 
CWR$ Thtl ?fa, *1<fT? C^R« ^fl? 

?ttoc5 Jfl I $$t? ^t?*1 ?$? C^Re f?^ ?to R^tlt 'Sl'CTtre? 

f%?1 ^^591 C^RCH? <§*t? *ffto eft?* , sm^ ( diverged ) 

-ffcn ?t?, ^$?K wci? ?t?i .gtf^jRfC'm *t? cwRe ^t? 

?tof% «ff®>rfft f>?c«i ntos ?to m i to c®rw? Teire 

crRe &uzz% ?f«nn siir ?3T? i wot fwi» 

TO? ftvfflji to csn ?tfto TO? to *tf»1 TO ^’Wl f 3 
( erect) ?1 CRRrl fro CW’fl ?t^t? I 

$*5f c»i^»ra c^csse ?fa c*Rc*ra c^to ?t«n ?t? 

ssrt*i *to cmiR? ?t?i artowra *f? ?toft ’rct*?i«i sfoi ?to 
<$?* ^TR? ?T?te c^Re fro *tfrs R i ^t? 

^tf^5f5 ?fw C9RR? Rf?e ^tc^ RR1 p 1t?1 WOT 

j(w <*fto?c*r? *r? , ar t w?t fto*t *tf?«t^ ^?* $?tr? ?t?t« 

C*R« *T&5 R| I ^*t C*MQ Ttfa? ( ?1 ^ 

TO? ) f? ? Tto fto C*RR? TfC§ C5N ?tto TO ?? 

wwpn tos$ fto cm ?tto i r^? *N[fTO *11^$ 

Gwy c^RPRfta $ro 

3&C? I 

C«T^CR5 fa*fa : 

CTT%tfk ^fi» C^\ ^ c^Re 

«ft^ c*i5p»ra cvwc»i *5t^ 5U i 

4^'fB c^t^e f|*it(R mtus ni« i 

cm 5 ?^ vij^fg -nr? ?i i ^ *i^n ^jr«tcR 

^c^s s^ra ^ f^^f5 **tfc cw^fi 

^ i *n^fS (.wjw, >rt^Tc^i c^c^ §*r? Jwr? 5 ! 

STtta ^1 ('Rtfel^fSstC^ c^r^t^t ^ i 

U-V (2}*tt^t ( u-v method ): f-^S ^R T^TStC^ 

•Tt% w) ^ i c®Rc^?i ^ fare c^t^e ^tf^al to to? 

I CW e to? ?«tt3FR 

■ « 'MX V \=--- 1 •xt *1$ afCTTC’t f-4 1? ^R OT5I i 

f V u 



V38* 


c^ppl 

m fwc^ fa 5«rtS ir»M to fa I 
*tf**f&5 *tfatra ^acfS va^sn : 

i- i i- n + n_ «*+»» 

/* ?; w < r ir rw 

• / ~ _ liV 

• • / , • 

t/ + V 

attufwtto *iwft: fr§?i c*p?i, c^ifa *ww* *i<h, 
^toni tfcsrefta m §*i^p *TfrtflH, CW I 

«Wt^t s *$3* iwr fraffc affac^ ^ 4Hi»ft jito *rmi ^i 
I SWR C915R « CTfifttfew ^ ^<5t« tftffas 

« CTt^fi» c5rw? w.m *ptr f*w f5 sitrc i 

dJftcsra siwtR <?w*if& stfwi 

cTf^Ttf^fS *t*n ^ i <s w *|tHf5w 'sw? *rf^5 srcstrc attest 
c^cjfa ^tes itfal ?l«r ?ln »hi$bi 5i«?i i *rfotws 
•tffs f"i<rt* 4*fB 'srt^^ni fa mi trt^re i fa* *tfif5 v«f& 
*JW fafak (inverted ) ftqfito ^ -ni 0W1 Jl^FT I 

faro «f?^s i *t<rif& vtf^n (^tt^i 

c &t »fe«i fefl CTfaTtfes ft«t* -nt*f *jf^n ) c*t«ra it*i faw 

'S C^FTC *WT *t*T1 *fa\ I ^1 ^*3 ^ u I OTP! « 

WH ^T5« *T*I1 «5?*ll fan* ^T5 ® I »JM* ^5# 
«tmfi i^fac«i f-*n ^ ft 4 ^?i i *ti*n CRftrctfcfift* 
*w ^ s?ttf ?n 5 ti >nt^n wi ^ »w 

Ijwrt rlfas »t? fwrc m*s;m ft<a nt^iCTi u « 

v-va? sitR »wii ri»i 1 u-^ f^f«fl ^rt^ c^cai v-^ 

^1 ^ »w «K«J* c^cai ^ai ^1 f-Jft srR 
f^<3 ^ti ^ i fs(«fr$ »pr®1% f-^m * 1 ? »i^w c^fPl^ts 

irtt fail's 1 

1^-«iicra*rat gfir o^pransi ^ni^f 

^ l '$ 5 l C^T'T^T 

v 

[ Convex Lens ] 



v.ik tea: m 2 / y$c? ^ 

1. CT^r 2f ^tw *CT, fa faf\*fa*f 

^ 2f ^ w 5 sp^ftw »W* (reduced) I 



ot« 




2. w? 2 f\ to* to ffo 2 f t 

^ttww *^* TO i 



y>^fra: 


3. to* f 4*’ 2/- JQU w : Un to 2/'-dra *T to, 

^*SW *to*, ^tTOW to<* ( magnified ). 



►*sr ft3j: ^ / $ 2 /-^ ^rc«iT 


4. ijH^ ffo /■; p l&CS C*W^ 

"\ 


^rai «fawr* 

TOwfa #ii *to i 

^?"K, sTf^W C^fTO 

fro *tj^5 cw^l 

*rto jii i *ri«*t«i 

=af%®f®T |*C<* ftto 
^to I *F5*T* ^»fa S*P* 
ft* *1^3 #3 TOl 



*#^5 *tt« I 


5. to* «{** /la* 
TO ; P f**S#\5 *m^5 

*tofo c*rpw *tsi 

*v 

WT C*F{PRI 

toifa to Wfft 

( diverging ) fa*W 
9 tf^l e f'5 #* I ^8*tt 

^ to ^ICW ftto 

• ,,! ** ■■ ™ v > / -* 5 " <fcn cto<> >i«m* 

<*itfto i to n*c**it«1to 9 i*5t^ to *ffo vto, to 





V3(t i 


Sscrsi v fH?® RRre i «Sf v fH. ^fire m 
pq cvn ftw* 'S «TtTO ftltfl I R* TOT 

3%s viw^ Rc* ^rRs, 'wR* ^ «htori R 3 R 3 

(magnified) I 4WPT Cl ffa®! *TC53 VH1 ^5 

cwtofir *«ri ^i suites, «t*i «ifarc*f cwi *rt* i 

- <d^ «t*t* R*t* (^t«. ^wR^re) «i ^i, Ri 

fVlfte fa* OTp»RMFl^ ccw ?TRk«I pq CW 

PQ 0W1 *T fa 31 I 

6 . W 'SP?R I viWtW 1* 

*rt*si 3 sRiaR ’FWR fwm ^ww c>npnr ^ *tR*l c^rcto 
c*f*tpra 'f^ ^f&R^RRrr^n qR c^R« j prte?rfr 
Ra*! jtRs ^Tfs3R irl p, c^pra ^mi 

^c* c*t*RR 

( focal planed ) C^R-S 

R^re RRre ?? i (cvt** 

c?rcc*ra c^retM* firai 

$31* 'Bf'i’^j nf ?3 *re®T!R cn 
*^R® ^tCf ^ 

c*rcc*f« cwtnR ^ ^ i) 

R^f5 *,? r ^ '5ftH3CH n’^R'5 ( <Pt^ v£)^fg ) 

i 4 ^«*r ' 3 cT 3 *ft *rcw ^tfi ^rfwnft Rum *fft«r® 

^fwl ^fnw *WCJTfa 1'<] I 

£9|*T>f 

x 

'*131 C 5 ^ ( Concave lens )-sr c 3 ?^ TOC* CWF& *W1 *IT*, 

R^ *rt<rf$ tos Re* «rcf *3 

T§v*tR ( erect) 'Q ^JptjTO 
( virtual image) 4** 

^ftTSW ^fS3 (reduced) 

I RTO* 

CT^*1 *ffl *w nwR* 

(real image) *fT’8Hl Rl I ►* s l* fsaj; ^*$*T C^cjr % 

»*fcs*t ' 8 WjW*« 

1*1 fa*rito Re* ciw c 5 t«r ?t%l cpRc^ i 

PQ 1*w <qt* W\ Tf^M nl, Rl^ pqC5P^ CW 

ifal I 




ftt33 313 ftofl l 1 ® fat33 ^3lR, ^T?'®^, 

«Rpf^5 -2T*fe *T31 3^C3 I 


TO* 'SR’tf* 

| f3^3 <13113 

f3W3 ^1TO3 « «to 

^^91 (&i\q 

[Convex lens] 



1. 313 ?31 

M* 33 l 

f3 3 313 to 
313 ftff C3 1 

itol, 

f33f3v5 1 

2. 313 333 

fop A 

313 f3 331^5 

to ito 

?3C3 1 

f3C13 ato 1 

! to* fa ito ( ito* ) 

ftftfc 3?11 3'3 31 1 

3. 313 531 
f « 2-43 3WJ 1 

313 ft^fto 
to 2f -±13 
3T%3 1 

^3*1.3 43! to*, ^t31W 

f*3ffo 1 

4. 313 ^31 

ftl 2f. 

313 f333*t'® 

to ft<P 2 f 

^3iT3 1 

'*13*13 43! to*, '1TWC3 
313 3313 l 

5. 313 '13- 
lt3 2f-*n c^*fi 
fti 1 

313 f333l^5 

to if « Mi 
w i 

'513^3 43! 3fa*, ^TTCCT 
31 to 1 

6. 313 ^31 

'■to 1 

C*Rt33 ft*fto 

\ 

to f ^303 1 

13^* 43! 3ft*. 'n3St3 
\3 to, «T3 ft*$3 3^5 1 

mm G9i«^ 

[Concave lens] 
1. 31 C3- 

C*13« 33TW i 

ft* 3*31 313 
to 43- 31 « 
C*W33to3tt3 1 

s 

fofiw, ^3fa*, «rnisc3 
3!?f5® 1 







V5t« 


P 

4^—*U. 



---4q 


cwt% fatf* 

P,Q $fcfB f*R »4a* L 

fc«a ca^afBc* 

alJTC'aa ^aa ii|jre 'sita 

atai *a arait® fctfora 
an'sa dtfataa fcaa 
aafoa f*R S^fBa af«J 1 'S 
ca^aa c*m aata 
atcai cawe uaafB faat* 
(caaa p ) caspi a*c® 

MIR *** *FR ^131 31*1 ** afattfB 

faafte faw ^afB fa* caai ara i 4*rc fa®'!? faa q-c^ 

ft* > fac*a <*aTfW *W ** i ( Q-C* aWI ft* *^C* *t«t1 
atfaw CW1 at^ca P-4? fa* « Q 4*t aCT afawW » $*tC*f 
Parallax ija *al aw I ) caa*(fBa c*«T* P « 0-4? 

^aa c*a *T?1 at*fl *a i fcatal a^tarca u « v *^ta i p fasfBc* 
fafea 'aaartta atfaal -flaatsfas *ai aa i «froj*?tt? 

«rt« u « v-4? ata 4.= — +— ^ ajwfa afaat f -*ia ata *tt«*1 

f V u 

at^ta t $*tcaa ^ farfa c^t*^ qaa i 








^rrsrte* 8 ! 

C»l*pr (Lens): 4*fB at ^fB aamaa *tai ca1&® cata* 
at*TCaa f3 'avtt* caspr aca I ffa«l *t5 ( magnifying glass ) 4* 
<fit*ttaa ca^pi i 

fafefl afastnr? c*f*pf; <afca*ttt sswa 'a^atra atai 
a*taa ca^a *$ai art* i c*ta« ca^caa ^fB <®at wta*t*i* 
( spherical ) « ca^fB awilw *& « faatata fata* *!te*1 ?$ta 
i&CSt^a ( biconvex ) ca^a ai C*?a ( convex ) <?ppT 

aal ^a i errata c*la-« ca^caa ^tfB aat caia*t*t? « caaa[fB afai- 

*tw atwl 'Q faataf? fat* *t* *tca Sitett* (biconcave > 

*wi c*aa «^®8T (concave) ca^pi aw i 'a^a aai ai atfaw 

^sa ai 'aa^a c»^aa faaa cataatata ^wa a»^l al arfatf 
aafa afaro ^ca ^ft«. ^tcaa aa-^sa ai aa-aa^a ca^a aw afar® 
*tca i 

(JBirta asw ai «H|S ( Principal Axis): caWe ca^aa ^sa 

w ,aa crofH^fBa asWtaa aaacaatc^ ca?pifBa m r ^ ata i 
II— 



V«8 




C®!^ 7 *? ffal f%?*( ?tt®f 

*fasf®I yftS yfal ^tCJT ^1 ^TUnS 

( convergence ) yy; 'Biya®! c®!^^ CTOS ?fyiisf®iy 
(divergence ) 5? I ^9*s ^3®f c®t»pw '®sf^ 7 ill^ ( converging ) 
c®!^ i£)3* 'Stsre®! c®!^* ( diverging) ^C®t I 

*[fl (^Pt^t’T yi C^Pt^t^ ( Principal Focus or Focus ) 2 
C^TR« ^5*1 C®^ 7 !* '5SC93 yfssg 4yf& f^? e | c 5 !^ 7 ^ 

sfoysct* aa ft*5p® faf®is5 yn i 

ty'tSiy <nm I 

C^t*S9 C®T^W JprMgill®! 4*f5 faiM C^^pHI 

f%^? afow'ns csR^ffa a-6t«. fwc*y 4sf& fafwfc f<% <® 

s&cacy yf®nn y« w i 4$ cs^pfBy ?t®s i 

CSp^-C^W ( Optical centre ): tffroi* C®!^ 7 ^ yWtcy 
vii^fB fy*^ <niw, cy ffal c*ws , =rfc®iTy ; afa yyy yfyc®! ^1 
'srt’tf^s afara yfr® 7 i 5 rf^^t®i *w c®^ fa*f® *y i > 
C^l^-C^S yC®T I C®^^ ar®®11 ^C®S 'ait’lf'®^ * *fa 
yysicsynt ®t*R ^l yftc® nica i *11^1c®^; 7 ^ 

C^CysfS 'BIC^ ^ ytWffa ^yfy^ y®i1 ?t^C5 *1tca I 

^ ( Focal length ): C^ft'S C®!^ 7 !? C®!^ 7 ! C^« 

« C^Wt 7 !? ijW^ CWt^Nl ^ yc®T I 

f3R^«r % « fa* y« 'yyfy^, 'stft*- C 7 ! ft* &FS 
<sftC*n*afa C*^ 7 ^ $1* t- 7 !^ fa^lK 7 ! C^'Q^t^C^ 

ffr* 'SSTCiltn *31 ^ I faya'te fa* 3 y*®! if*t* ffayW 

'srttina *31 ^ i ifay ^sfac* fra* c®^ 7 ^ c*T*t% ^ycy* 
fayi^ ft* 43t *13^®! C®!^ 7 !? C* - !*^ Cff’T fs^ I 

C*i*p®rff ^5 1 ^s®s, ^'a®! '®f«t^i a^tii c®!^^ cror 

^fw fw, ftiw ^ ’rf^jsnu warcsr u, v 

vfi^-s fw ^5151 ^tc®' > ^=---’?ifBii Tf?l ^tew^ ^ awfass 

f V u 
I 

( Magnification ): C®!^.^ 

^^<•1 = -, m WJ WJ\ 7fBn5 ^sfacsr m = - 

^5®t c®i^ ^rai 7 ^ « 

*itc<f i w ^ yff^c®r 'y^y yffo & i 

(wyT^ly psry9 ytf^cy y^ ytryty y^«?l y»f^y ‘nfrs y? jjyt 

f^y ^ «ii» ^ i y^fyy y^yi m f k*\fa 
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ffc* (inverted ) ?1 sffl;* I 

TOI *lf^5 fa* iSMft ( erect) C^l ??S1 | 

^8*1 C*CI f*W *tffl TO* fa*, TO &U$ «rt*tt* Cftfe, 
*wtfro ««** ^ i 

C9i«^*ra <?Pt<Pt^ta fa«fa t 4^f3 CTmtffa* to 
f?*rtc* «jf?n c?;pif& ^fg= u% va^f5 ®tt1 *ifrr* 

$*f* fTO I »lt?TC*J 'Wl 4*sf& f*fJ»C* TO *fal ^T* 

4*fi> fn^ *1*1 fc?1* fa** *itor fs<-j ?ffat9 frg* c^** c*!*!^* 
fTO faf* **1 *1* I 4<TC ffa *fal «w 

/■* ~ ~- Vi f-4* ^ **1 *fa* I 

M + t? 

finn^it 


1. Define with suitable diagrams : a lens , a convex lens , 
a concave lens , Principal Axis , Focus [of a convex lens and 
a concave lens). Optical centre or lens centre^ Focal length . 

2. Explain with diagrams what you understand by a real 
and a virtual images formed by a lens• 

3. Draw a ray diagram showing the formation of images 
of a point object by a convex and a concave lens• 

4. What are the laws for sign convention applied to opti¬ 
cal distances ? 


5. Obtain the lens formula by taking a convex lens and 
a point object. 

6. The focal length of a. convex lens is 10 cm. An 
object 8 c.m. in height is at a distance of 15 c-m. from the 
lens . Trace the rays to find out the position and size 
of the image . Verify your result by applying the lens 
formula . 

7. Solve the problem 6 by considering the lens to be 


concave. 

8. Obtain the relation 


1 

t 


- - - by taking a convex lens 

V U' 


and an object of finite dimension. What is linear magni¬ 
fication ? Find a formula which relates magnification with u 
and v. 

9. Trace the rays showing the image formation in the 
following cases: «) A real and magnified image by 

a convex lens ( ii) A real and reduced image by a convex 
lens ; (Hi) A virtual image by a convex lens ; (iv) An 
image by a concave lens. 

10. Describe the u-v method for finding the focal length 
of a convex lens. 



llj Draw a ray diagram showing how a small object looks 
larger when seen through a magnifying glass . 

12. Using necessary instrument like scale and compass 
draw suitable lenses and trace the rays forming the following 
images : (i) a magnified real image \ (ii) a reduced real 
image ; (in) a real image of the same size ; {tv) a real 
image reduced to a point ; {v) a magnified virtual image ; 
(vi) a reduced virtual image. 

13. An object being placed at a distance of 20 c* m. from 
a lens a real image three times magnified is formed - Find the 
nature and the focal length of the lens . 

14. An object being placed 12 c. m. from a lens , its image 
is formed on the same side and 10 c.m. from the lens. Find 
the nature and the focal length of the lens . Can the image be 
obtained on a screen ? 

15. An object 2 inches high being placed at a distance of 
16 inches from a lens, a 4 inches high image is formed on 
a screen. Find the focal length and the nature of the lens. 
If the object is brought to a distance of 8 inches from the 
lensy what will be the position , nature and size of the image ? 

16. . The focal length of a concave lens is 15 inches. If 
an object is placed at a distance of 10 inches from the lens 9 
what will be the position, nature and size of the image ? Trace 
the rays showing the formation of the image. 

17. The focal length of a convex lens is 12 c.m. If an 
object is placed 9 c.m. away from this lens , what will be the 
position , nature and size of the image formed ? Draw a 
diagram showing how the image will be visible. 

II ll 

6 . C51JR 30 (7i. ft. TO ft*R?te ftre, 16 <7f. ft. 

7. 6 in. ft. ftc 3 ? forai 3£ <71. ft, 13. fc'OT 

15 <71. ft:, 14. 60 <71. ft. <Rl, 15. 10§ ; to 

ftre, c»rc*i 32 8 fft, ^ ^ft* 16. TO 

ftre, 6 ^ft>, TO $ 'SR-t fft, 

17. TO ftc*, C»R*T 36 (71. ft, 

4 ««i ft^ftra i 





Syllabus 


PHYSICS 

The course shall comprise : 

THEORETICAL 

SOUND : Production and propagation of sound ; Sound du© to 
vibration ; Material medium necessary ; Idea3 on wave propagation. 

Action of tuning fork—Velocity of sound in air, solids and liquids ; 
Reflection of sound and echo ; Echo depth-sounding. 

Musical sounds—Loudne33, pitch and quality ; Intensity, 
frequency, harmonics and overtones ; Idea of resonance. Vibration 
of stretched strings and air columns ( sonometer and organ pipes ) ; 
Velocity of sound by resonance column. 

MAGNETISM: Simple phenomena of magnetism, Magnetic 
poles; Action of like and unlike poles, Magnetic materials ; 
Magnetic Induction; Magnetic field ; Earth’s magnetic field ; 
Floating magnet, and suspended magnet Experiments ; Idea o 
magnetic lines of force ; Mapping, magnetic fields and determination 
of neutral points ; Localisation of poles of a magnet ; Magnetic 
shielding ; Destruction magnetism. 

Molecular theory of magnotism, Making nagnets ; Electro¬ 
magnets. 

Terrestrial magnotism, Earth’s magnetic poles ; Magnetic dip ; 
Navigator’s compass. 

ELECTROSTATICS : Two kinds of static charges—Conductors 
and insulators; Pith-ball experiments ; Gold-leaf electroscope ; 
Charging by contact and by induction ; Testing charges by Gold- 
leaf eloctroscope ; Charges concentrate at points ; Lightning 
conductor. 

Tho electron as unit negative charge. 

CURRENT ELECTRICITY: Electric current ; Experiments 
on heating, chemical and magnetic effects. 

Sources of supply—Voltaic cells ( simple cell, Leclanche cell, 
dry cell ) ; Polarisation and local action ; Internal resistance. 

Conditions of current flow ; Potential difference ; E. M. F.; 
Property of resistance ; Ohm’s law, Coulomb ; Ampere ; Volt ;,Ohm. 

Control of current flow ; Switches and resistances ; Idea of 
household wire ; Use of fuses. 

Heating effect of current ( qualitative study by Joule's method— 
temperature vs current graph. 

Action of current on magnet and magnet on current ; Fields due 
to current in a straight wire, Circular coil and solenoid ; Tangent 
galvanometer, Barlow’s wheel, Roget’s vibrating spiral. Simple* 
motor. 

Electromagnetic Induction ; Experiments showing the effect ; 
Faraday’s law ; Simple dynamo. 




ii fa* fafar ii 


n *ph 

hchu fcvifo > nw fate** *ps* hwjpi* «c«m * 
fa* *c**f& *w \« nwi ow 5 • tw "ten «h 
fas >• iCTnr cvr» ***ri* « wr-forclw *phm *r*tf > > 
"IC** 4)fa*R « tfffafa >* filffafa Ht*IWT H^W? 
*r€fa fa 5 8 5« 

fa?t* '®WJT* II **U*H^ faf"I*>T 

S?**** *w « 3?*fa5 -I* 5* Sfl|»qi -IC** frfa 5* 

TOtfa *"»R « *1***1 ***W « Wl! 51 »15»l SBW « TV 

wr >► $te** fa* vto « sste** fa* ***twt t* > a 
*Rfac** JTtTWJ ^**t9|1*t* V9R1* fas *5 ^ ^ CHIH1 
TO* *fa^* ***13 *1*JKW **»t3 Till to* 

m fa? ** m*fc*i *« T*^*Rt *« 

■^t* ^*nt* ii w \3^ 

ctftffo* J>** *«» C&t** « «lC5fa* *R1«f **» J>**C** *CS*f& 
*tot**i «tfarci * i £*c** t*w ** cefa ** «• tortfa ^ji* »• 
*r « t*ito** ntsTfa fa *• csfa Ttc*"t »5 ^rtc-sr 
*nc*»r, to Tfa«* fa«t$ g**w* fa««roj *t?Ki «• 
tokh *« *^ 9 ^ ** 

^Wf* II 4<iH^q 13 

C$fa *TO*[ *1 *5TOS *9|^3J ^ fjj. fa. jpj. CTO «tr 

*TOH1* «tl*»!J'W C5t*f TO0N1 *> C5>** *9|«Ht* 8 • 

TW CSfa* *TO* 8 5 ^-j>*** 8 5 C&fa **1^* 8* fafe 8» 
C*Vv*ITH 8* C5h* TOJ*»1 fa* 88 CTOTO* «(*TH fa? 84 
C5fa CTO* 3**n *$T<*1 8« §T^ft f^1 81 JJt*fc«ri» 
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wm ii 

*lt?TRJ *fol3 ^JN)1 « 1 «1 esW «* 

*rfatt»r«ir «raflisiJ?l «» 

^ «wt3 ii fer-fw^ 

vq *• ■*tf%^tCt 'G <** 

■ba f*f*Raj 'Sf^V^M ^ ’^«f 9 fi$ Sgf^V^t’H <9* 
^fR*! ^ 'f-JHC^t’f *>b- ^tf^ *F9TiT frit* 'bb- 
*t*1 ^tf^5 **| 'bb- ^<n^i ^tCTt *t*1 

«nf^« *ri ■»• ^fnas ^v^Wi *i^rara ?jt«ni i> ^c*ni *t*i 

^TM* i* *tf*?t€l i* 

*Jt*ttf5* «tarhfe-*rt»l *lfWl i® frt* ^tatt^ra 

18 1* 1* *rtWWft* 1* 

^Ri*n ii is 

«WJlU II v5fe WR \3 

*5^05 'G ^C** *!$ b-» ^jf^<p f^5* b-i 7fRt?*t b-O 
'»(^ 3 ll?I^t b-a 

^qji* ii Fer-ferc 

»lWw c®t*i»hi cm b-4. ^r*! c^T^la <rc»i* apf5 b-i 

( Polarisation ) b-b- (7F I bir c^^jj cm b-a 

Cm a. ^ff^l a 5 fa^-ntsfol s* cst'fc s* aa 

'sntHaR aa m aa ag a® 

sm wr* ii cf^w fen 

, •tftoi, ^rrfetcirc tom snt^«wc®Ri *4 $ 

^ar G CS'ftt-^* T&m ^5 ^3t a'b f*5T*TCtC^* ^ c&fa* 

cfas ai *\m nf**tf}* *rar reta* c^ai f*5R4Mtc** 

*SV C&fa 5 ? <?** Sb- W^l a a frt* 

csfa* ctor fapri i«« ^rt^c^n 5 ^ >0 <^fB ^ 5 t«i 

’f?-^ faprl ’TFlfs’t i*8 
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Vt* II \3^ ^2T >3 f?IT<r S > »4 

cm 1 8 1 STfattf *tOI* «tw CTt«Ml* 1-tr 

«? s *I ^<5* «fC3t*T W Jff’IT’R 111 CTC*!* 

ca;^'5fi n<t ot®!* *pflwr*pnn >>* <2ttt5'e fa. fe. 

*rtfa*t**js n* ’nTts’t >*• 

n* 

kwt^r wra n «m*F3TC3nfitrra 

•rtVitw* ^a? m <5tnra «raf c&fa* 

* 

«tmj i*» *ijt«nfieflcft*f «* «tn*rBiwTfifrra: fcjtwtf 

Mjtsrstwtftfrfa ^ *Tt3rtc*n «» i's* 

wrw*f wfo n <3 \3T*r 

^3J 1«* *tfv 'Q ’R^Sta «*PF* 1*4 

ft15*1 iw» *favp[$hr *rtc<*i i«» ^jtflttwi 

«fftWRl 7® >8* kSt^tRl 18* tapfef 

18 8 S*^1 184 ftF?1 184 

^JffiTS* ffaUCH 18^ $C®I*rijtC*ft^Jt®l 

^«JtC9H> 181 Jim*s1l8ir «ngtoft 18b- 


4ftW* iff> 




*pnr<swrc 


[ Sound] 


[ Production of Sound ] 

#tn. ?*i nitfcti *ot *?$ i*j ma 

%i n fcvn urn iot itirti ttfircc?1 ?*fei 

ot, ct citi n && *ti ?$ci cifc lift ttftci upf i 

^OTts Hi 1ft, 11C3 ?s»»R (vibration) ifr ?$C1 "fl $*>OT 
OT I W lift OT1COT Irtl "HOT trfctt* "HOT 

( source of sound ) It HI* 1C? I OTTl ItHT, ^Itv® ?■?? 

?*E1 sst^t* 4}rapFf6 ‘HI’ tfta ItCl I 

*tJ|*Wt1 (laboratory) n ^OT OTrt 1W "^-OTTW 
(tuning fork ) 1 JW® ital ?H? I fclfdt (U ) «WOT ItffOT 

^hotcu iti? *rtfai fcsufi oti ot i 

$«»ttOTC«ra c? $fi> *K"t U-'IOT &OT ifOTtO* srfjrftOT 

4tC5I^fl>C^ ^-Htltl Jit? (arm, prong) ?c? I H-Htlrt W 

C?tn ?t?C® ^TWi lf«? lW ftfnw ltd owt OTf &VH OT I 

#tf*firs ott 5 fortt *t*rtwc? <in*rci feicw firci 
*rt? i itfera fici itfci i u-ntm nm ifin 

CT "HOT fl 1W1 Hi lftc^5 *tt«n It? H I OTOTtl OT- 
HtltCI IttOT 15 ¥tOS ItflCI Id ifal *ttOT1 Iff I ftl 

inti ^wirt ?ft cit? cfcfin it itfftffo itnw 
$*rc ?itwi iti irtini?cite*iflici«it«n irt i win 
in *rt -w fcvnwift inti nci iitfci «w citciifici 

ItOTl Irt itftflNCT Hfltft TO (resonating bodies) id l 
111 m^ W "HOT ^*Tf%l 1W Cl* firo Sta *lf& *HN 

CIOTI^I I 

•tfrtFlt «tcn unftnowtf-ffNw iciufi mrtii 



4 


twtfr cntnt? ww cwtn ft? wnnwn ?^ra 

4»nitc? $»rft?i cr«rt ?&n nfstc® c*rt*it« ?»if5 *rtew? ntfte?? 
ft 5 ? "n4 wftsl wtew i 4^?t? <n?f& “c??tnt? ¥ 9 ” ntew? Mica? 
MfftcM nw wfc? i nw ?ot? new new ewi ?ftc? c? entnt? 
nnfB ntwft?i *e? nft?i m^c®c^ i ntafB ftfaese^ nfnsft entnti 



sTvfSas atm?Mn vrSw: wwnMMi 

W6 wTcwtfn 5 ® i nwi wften c?m nftc? c? *iw fcvti w?t? 
nn? ntew? wn« ^tfaroes i «re**n®Tc? ^wfi; entm? nnew w?- 
nnfwt? 4wfS ntw? nft^s ft* "n4 wft?i ?tm i ^?-mtwi? nw 
fevi? wften enm ?ftcnc*tint? nnft ntwi^ni *e? nfihn nt^if i 
nw w$nt? nn? w*nen? ww^ cntnt? nnfS 4^?rt- 

»tcw ?c? nfinti nt^cs 1 w^rt* $ nflwl ?ni 
ntc?, tocs ns’Mn *rcw& *rw §«mi w* i 

fnclw <3&WJ: ftfw? nflwt? n? h«tftcw?i fnwiw wfs?tcwm 
nw?*(?wow wit?) wmnwi «ft cncwe« 2 o 20,000 
wtwte?? nwi ?^cn nw wfnc^ item ?t? 1 w-nen? n^MJi c*nt 
wmiwn wfcn nwwftcw ntwii ?t? mi ftftnmftw e*u**k 

v*FWijt? wtnwncfci 

new* tmiTRRi w® wt®w wtucw* «tc*tww: nriwt ww 
wwtfiw «&?te*, new? $vi« cwrwt? wnwtcmtncw nft cwtnw 




to *> 

TOW TOW (material medium ) *fl TO¥ sst^l TO T*fatC5 

to m to tow fiTOrm® =rt i fkt ^ 

fim >rofB ^ i 

♦fthFIS n*fB TOfrotTO TO? ^sTO *rri>t®5[f5 cTOf 

■CTf®t*ra v£|*f& Ft^irl ftfl Ftfcnl cw^^l ^*1 I oft I>t*Jltfol 

*te?i fro CTOrl *w ^fB wfcw «wfB f^fa TO1 TOI 
®WWtfB ntfcTO <$f«nt1 fisft ^fB ssf^'Bl (Electric 
bell) 3 [»itfcn fata *nr $TO TOTO *ttift®sfB* fcw or«si 

i TOrfow *fat* w ® Ft^TO c®tcro ^ *TON?lf 
c*ifai am 1 ^ i TO* 

*rc«a ffajv 
st»rci TOc»t **BtfB to 
loto *rt«?i *TO i ui^TO TO> 
ftTOrc *ci* toh tTOTOfasw* 

TO^tR* TO *1 fan cm *TO 
c* TO« fasjvatTO* TOn 
^>T* fcn* ?t^f^ 

TOw fan c*W to ®fa® 

TO«fl m i TO 

m**n froc* toto to, «kto 

TOc® wefl m 

nc^i "TOtw n^t* TO 
«fa® TOe*1 ?TO i TOfal ^ fa: TO* TOiura mfahwi 

^c® tori from * to *rtf%, to « ctoto w ffanfa* *tro 
tow ^1 TOpi to nfa® *nroi to *i *«fo. *fcro fwcii 

< propagation of sound ) TOP TOS* qtdJCTOI «IOTOW I ' 

^•TOfroTO* ^fCTOFfr TOPI! 4*fB TOW ftftt 

i 

wn oro ^ TO fafai TOfroi TOt* «ffac* 

< Periodic motion) TO! I *rtttfi TOTOtf WCW 

< straight line ), f5 (circle ) TO fc*fTO (ellipse ) ^ TO I 

TOf TOftf# *stfa%H CTO« WTOtfo *tfa*W TOWCTOt TO W 




wm <5t5t5 ft* «rarfa jfos |?wr 

»nrt**rf$t « ft* wrcfr *ft*5t 55 «t5l situ «t5t* 
( TO**mr ) <?ft ‘5fftt5 *l*»l Ufa ( simple harmonic 

motion) 5OT I «lTCtS5 fW ^15C3 v*R *1*15 ^n «t<5J5fl> 
VII *ffa 9Tt^5 *C* I 5WCWH V»pflto Wit* 

5 W *rti^8 5"»R ( simple harmonic vibration ) Wl ?? | 59*T 

cwntw c^fa* 4° arm* *r rtw ssttf* *ifaw« wr 

•tft}* ^tfqs ?9fl *itnr i 

^«n facw* *ffo*w cs^^ta wrftcn 
5p*S«r 55 «nfa «**fr fakirs 5tai *fwi 
divt ffft^ c*t f»f»& f** 5 c® ftfirai «rtf*rc»i 5psj«r 

55 <i|^\ *s**|*i ( Complete vibration ) ?£fl l 

*t«n «**$ «j«f *"9fr *p£< ^i%c^5 c* »rar 

5&51 *tC* STStre Item *tft5 5FW (Time period) 

W| i ^*f1 <tfft &ICTOI TO5t5 *t*f Wl 

•I^BI «tltCV <5T5t5 V*WtW ( Frequency ) 5*11 55 I 

* r w c?u *-»rV 5*rm *rtnt#t5 t 

^f?1 5^C»r 455 W* «l5t* 5"WW1 ~ I 
5*113 5**RW5 n 5tSl 5^5 5fa», 

5tWt5*rfW, »=~ 5<*K »t=i. 

^Sft55*l 1. C5R8 5-»R^W 5«fT3 5**FTt5 256 <afa C*K5«, 
«tfti *tfra5t»i 5* ? 



553ft, t =256 ctw * 1 

&TIW2. C5Re 3**t;ftv! 5ltl *l*fo5T5-^C>rc5a 5fc*» 

512 

Wft* ^5 ? 

W5?» »- I-* 



n 


512 «ff« I 


JL 

"l“ 

5i2 

^«ri fa* «tWTt* &«* fa**^*wt* 

c*fe w^fc** fast* (Amplitude of vibration) 

*C®II 

^ <5t*t* *t^T*C«w: *totvt* & >ar*tw: 

U) (Longitudinal vibration) 'S (2) fa^fa 

***^•1 (Transverse vibration). 

% 4?f5 wwi few* fewrtwtcw fwfoil 
%&* faw fetfai ^tfal facw c*f*tl ^c*, faffc fcntfj* 
fwc^ ^ «tw:«te wfarecf i faR-un frrtra wcw 

wcw «K*jwfi» w«n fcr<T wsrfa* wwwwwt* ww* wfarocs i »*ft**t 

^"•REW wsiq&w^fj ( Longitudinal vibration ) WCW I 

fa*fa : 4 *$ W ^ffar *V*tW 

«W fw* Wftw WRtS STfal ftc* 

c*«n WFsfS brc^j* wfc* ^src^tci w"R wfarea* i 

*itro* w"wr* >ct ’icw «t*t* wn Wf?<5 

w*tc«i ’rawwwfa v*twV ^rc^i w-*rew fa*fo 

*w|* (Transverse vibration) ^CW I 

% 

*5**R-»?& <5*W * <5t*t* «f*t*C«W? CWRWtTCW cwr« 
w* ^i w*n w**r wfim <wtc*im ■?& wfkw c»ft wit?* wttrcw* 
fifspffc* wwtfa5 ^ i wmjct* wm fan wit*!** ^ wwtwacw 

tsw (wave) WCW I 

fcw cwfwcw wew Witvwi *?£ <Wrt^* 

wtor *t$c3a 'wsra w*tfas ww i wft cw? 4wf& wift win 

ftf*i wto ’■top *(?nra wcw 'wtewt?* Wfwre «tttw <®t?l w^cw 
ui$ wt cw t ?c *9 wcw cf$ i&rww cijfcwfw www 

WWtft® I ’WttWt?* *3W«| W?f*rt* «itftcw SSWW*! CF& ^*{1 

4?; «tcwj**ts wtc’Tf'pc** w* >«wf5 wfal a>& ^cw i 

-tw cwi^ w* wtirmww **\n *f«re wtfaw wt*tcn 



«*.' *r«rrtfwi 

^ i cf^ c*»m* Ttwi *tfto *& 

*%! «twi «ns^f% wtttt i 

(1) (Longitudinal waves), (2) 

(Transverse waves). 

«PS&rffjBraW: $»ltWl OfU *)tF3 fa* 

&tfal ftftll fa*T V*tWT ^ I 

frsrtfSc^F »W ^fa®t CW1 qtfc*, feK-<Rl Cato'S 'aft'sifa 

W*Tfa , «rff5ic'®^ Ttw *ra"*fo 

’iRrat i *tTfa vsj^fan^s ^trafa *rcr*fa ^r 

*lf%H qitrotS 4hk qj* >ifirai qt'«?1 <stt«f*i &v$i% v 
^®*T* ^ri *itm, fen-tin £<tfr bbto *"*fcsni in cq *tc*it<H 

*?fr F^rfcf f%n-tw jjw frrtj ’ratro qnrew* *firatc* i 
C¥1SW JfeJW «^f*t S53CW3 ^t3Tt^ WS&tfj Wt TOT I 

• ’sm w iitw: 5 !* o\ «rpi **ft«fa 

viwfa® ^5t?tE* ^tTt 5 ! (Condensation) »iw <* *«»T 
*nm JC* *lfinn «Ww ^S^fafa (Rarefaction) 
^ i ^?hf5 'ss« ^Stf« m ufc ^fBc* umaj »wst ^sri $f 
4?* ««f5 T^W VI « *RR^ TK?II csrtfe hta¥ 

<53* fo<fj (Wave length) 3«n ^ I qffl n* 

vtfl ^i^tiiof vror* i 

S ®N1 4*f& iffa (cord) te*RT*C5tC3 yrt^f 

tests fa* birtn wftti fa* <ststc® fas* 
*"*tOTr *fr *? «w test* *c* te«.*ra *tt*t<p5i vscws *rt*tnf 
fa* **ifa$ w i octwi cwi ^ti, CT f^CT toi 

w ^trt« Jif^s »iv®t^ >iftf>i« JR i vrtm ^^wc 5 ? 

*a I ft«l «?C»J ^ ^ I TO« CF^ 

•wi ^rfiCT CW<)1 ?t^r, CTf^« Tlw »CT* <F*lt«ft WB 
^f*(^ fe*tw ^6rtcf vftU c *ttw «Wrt 
^Its FrrfSratt^ i *nwit ^trt^i »n^ *ifilw1j bIUi^ci k 

^ «k»ri ^tcn *ift(*w i 



CT TtW *tC¥ «Kttf W 

(Crest) to <ro eg ^tW ®t?W ®WJ ^ <rtOF ®tSTC* 

*tt? (Trough) I ®*«f 5 W « ®7W*ttt fc®TC* >Wi 
»R«f ®3«f ^ UWt ®*t«K S$t® •Rl’flft ®tow 
?T*r* M* ®*cf* <53* frtfl ( wave length ) TO1 I *rtOTT¥» 
«f®®-®7l«r *fl?f®FF *W3J foe* ( ether ) qftJCT f®** 

«W «C*T *WJ I 

»fF*ra **'ww* wrtr *****r s «rtft c ? r * ^e® 

*fiCT *iKra fcvif* «pn ***twnrc*fTO* **rt*Pi ’•(% 

( energy ) ®nr, T?®Tfc *W* “ifo ^1 ^rffct® *Itd • 

ifo 4*^13 *n*c*f *r«rci ®*c«ra «rr*tc* *mfa® 

*fc® i 

SIR 3R1 *f*, OFft w)to 4*f5 C^ttj «t*1 fta®tt* twfcll 
*TtC5 I 5? $05 "ffv 4ICTW *%l arp$C® 5$ I 

fci$«wini«i *fwri (i) ftN *r.w tt^n clhn 
fc*t* fifa i"%»r tan =tf®c® *rfom UICTFOT «tC®J»ft> fursi^l 
CTfatt *J*tfa® *«lt* CTt^tfS I (2) *[fif 

*t»f ci>fc *# ®fl ®r*i$ c*j c$ ci>fc ®t*ra w ffal *i#tf*i® $m 
caWm «if®*® *w $t* ^c»t oitetfe 3t®c® ’Utfare i ^®*tt 
oki ti^oses oi nfe* *w*5 ®*n wi *rww *rfift® 
*ttoi i *r® <$®^ %*m *irci **1 m m r 

c*tt« > 1 % *«mi *rr*ta[ 4**t* $c® c*ror *rr«uora 

c^««m ;$•, fti ®nwi «rr*taa ^itift® $c® 
JTtoronr «rc$ «mt«R Ktci i KHfl wift, «Tf f%wr*j7c^ 4*^ 
$c® *rt&® *im an i ^®7it*s »w ®wicn TOtfa® s* ^ 

®*l tT^® *ttor i 

«W §(^c® *rtc^, ®tonr *tfi5*R «tfipiti OTS*f Ttwwt 
®t*pnfv ^ra® ^tf«i® *iwr own c^*t ^twm c^'e 

Wm&fafl? ifw ■nr »iwk 3 w *wi wicti cftw 

$wfa *tt^i ?t?, ®t^i ®nw^ •it'® ^tc® *nfti 

*i5Wi mu «*rtR® ^itcw, tws ^n^oni 



» t lr> - 

v •fTWrw 

«rfarcR c*R «t*tt «rats si *rt«at*T3i wn TRtsni scfe si i 
“row 'swtft ssist^ro stc* sssw *s#? *rt*fjora 

«}C9t«R, C*R« <2RR «tst? ^ sorts s» sc* i 5R*i> 

SSE1 fsf«S *fffhn SFfiW NHTCW* ssc* ct <s<tr fastc*. *w 

ajtrci'e «tlHi sri <®sj *rt«9i f*mc* i ssi st^cs 

*ttwcs »irr «R ssstws «npw Mr -w i 

* 

*ftr-*w*t9ic»H[ *pnt ’rtsTsss ■sRtFwsi israt* *tflwu 

csrhi >ssf5 smcv stfssi ‘SsfS Rv*l5tcs sw* 

CSRStfe 9f*fl I «l*RfiiC* jfcft *lH«* *R"*ra ^tst* sfasi 
■Hf ^ ^fk®[ CSS1 sfas, RS"*t»ttS SjSS CTRStfM f“Wl "t^* 
fifths StSt® C$f»R1 fsS'MStCS OtpPl I "PS 

JfaRCSR SS9 sfs SRJW* SRt«* ?^S5 ^R1 CSRSffM fiSl 
«DSSRST® OfPlfl *pTrt fsVTSTCS Si I ** 

jr»ris fnstfB csfssl stfas i stasis ssl SR "less 

•iffas* >pw sRjrs sRres w si i 

Tt^ftSJW »IWI »Wt»PI [ Propagation of sound in air ]. 

srjjRjpi fasts snfrrt s*ses* *?& sts ^ 
9Rpf fa stcs stmss fafes *wt sfasi carteR -SFltS "I'FW 

*n^fa srr ^5 rr ssts 'srtsm Mst* ^testssi sfos i 



SR S9l St^, ^9-»Rfa1 fsW* "1ST STf 

StSIR SS'tfa'S 5^91 JW cetRSR SC< 4tR"t sfaffSt? I fkat 
( 8*0 ( T ) «R ftcSR SR* ^ O SRI 4PR 

S"t S S K S «R <e SR ffc*S fcftSCV ( amplitude ) OA « OB SRI 

Vrt I 




































*f 9 i 79 999 s ? 9 -»r» 77 * 79 'm fa *9 975 ft 

A «n^ A ^c$ B 9l$C^ «rrc? I B %iz<$ A 97^979 

•999 ^ 9 -i»r 7 * 7 ft JitsrcsRi 97938:99 §99 579 m i $*t 9 tot ^ 519: 

-*:99 Jirerw ^ 9 1 9795 f5fc*79595T9 «:*i 4$ fas *9 *7®7f9* 
*9*79 *7f*|979 C&ll *nf 49* ^Jf9 *CT fc?1 999^ *9C* 579 
fall 9*f&* 9>C9 I 4^*:9 9*9:99 ftfs* 979389 9999 9*fa5 
S$U5 97:* I *9-997*7fa ^ fa*9 97* B *9Tt9 A 

*9*7:;7 *tPi:9F C9 999 519 *:*r59 <2tfc97« ’3'3’M 5:* I 4^ 
99:99 JfC9I 9t^ft9TPl *5 fa^9 *797^91 9t9 I 

A *9*7:9 *tfl9t9 99$ *9-9*7*79 97$ft f999te fa* 5tf5l 
W *:9 49* 9:* 9f5 * 9‘*9 97938W9 W *7*f"l* ^^9 

*ft 59 I &fa *C9 97938:99 479799 9C& I tfWfi* 979*9 *757f<r* 
*9*79 f*fal *7*79 999 999^ *:99 <2|9t9*l 59 I 4^«7:9 
9*5399 f9f%9 *9 99 99 «9tf9 ; ® 9^ 97:* | A '99^9 ?$V$ 
B *9*7:3 *7fa'$ 97*ft C9 999 99 *$ <27979*1 <2tfa97'6 S53*9 
5C* I 4^ 99C99 9C9J <2797599 9CT75W9 9179 f*| ^9 *797^91 979 I 
B *9*7CT[ «T7f9979 99 *9-997*79 *f979 A-9 fa* *t^1 

** 9ff9C9 97I579IC9 *19979 9t*75C99 *ft 99 I 4$9i:*f *9-9*7*79 
**>9:39 9C* 9C* 9*5399 97538:99 9fa3TC9 9CT753 « <27979*1 9:5 
49* C9$ 97T75J7 *8 <27979*1 **fr<fr S59:*9 *7*7:9 9T9979IC99 fafal 

^C* *<57$9l 9C5 1 



«jr frai: 9t?p3 99«9W 

JJT9K99 4$ **Mj *9* C47^T9 9C<9 91^9 *C*7 **9E9 ^*9 *fr 
*rf99l *:<9 9<fa 57:19 579^f* 9579 I $579 *C*1 9*7ft ttflffS 17C* I 
4$ *1:99 ***fa (AMl 9f98Cf 5$91 ^7*79 *fa*t9 1*7* 1 












•ffftfwl 


*t£9? [ Velocity of sound ] •fsWl *t*1 ®T5fl . 

^ o°c ig^sm *^3 c^’t 382 ftfr? sifters ti 1090* 

nfe Sifter'S I "ft®* <3*t ^HJMKara Fft’til ft<«S ^| | ^T' 

^wi *mn CTir-jft i <aft fti?l (7 ^<stb $¥«i ^fa? 

*9 "K9* 61 CT. ft. 91 2 Sift C9199 *lt9 I 

SCSI'S IWf C99 w i 

^ft?E?«l 1. ths 9HJ9 o°c wra c^’t 332 ftfrfi «ft“ 

CTC99 ?$C9, 30 8 C ? 

30°C $?9l ^f%<J *9 *iwi C*«f ^ftg *|fiprM 

= 61 x 80 c*J. ft. atftSTC^- 
=183 ftfei^r slftpfc®* 

.*. 30°c "1C93 c 5 5^i=332+18 , 3=350 , 3 ftfert 

SlftPCT'O-1 

<Swt99*l 2. wUra o°c ^sta *CT? 1090^ sift 1 
<?K9« $&3T, 15°C ^5tt W ?^E9 T 

I5°c fewl «it9* cvr *ifw*r 

=2x15 ^i> «tftc*rc9t« 

= 30 m » 

:. 15°c $wft "IC9* C9*f=1090+ 30 = 1120 S)ftc^3?v3 i • 

^S» *tC91f C9*t [ Velocity of sound in open- 

air ] t to* Jit^i TO«ttw ?lfB *tW9 **i i ^*fBc$ 

*4*®9 C9t9 *ftft « 'Sl^^fSc^ 9ft 4*SR C9t* *!?• 

■TO9fa *f«9 *ltfti9 I «m C®lt*fi> *ftft faift C*l1*fr- 

«nc9 *WFft «w « wm cifftro *rt|c9 ®w <3ftft *ft totw*- 
n® sftre *tt$« i wc^rfc** <ft*t ( 186000 sifter's) 

c^f m c®rt*f5 9 war afw* w *ct$ «w« w*r 
orfare 1 fci 9 tt'S?ft >iw >rw ft^ft <W*f& ’B’t'este- 
sftrfol fare < 9 t TOts^ft *t9 tsftre *fl«ri 1 9tafc ft 99 - 

*f*C9 I 9WTO «TB1« 9« «<1 «W "19 C-fftft W W19' 

9jwtat»6*t« i rrt»ftrt"t9ftpti 9^ttswifitea*itn *tW9 
STCSJ? fJW 9ft«¥Jf 9ftc® "ft ^•t'S^'tts-ftrtftr® TO 



mr 




jrtntg *nr ^ ^TOrts-fttfPi*-' 
m toi to ▼fa»i iwra cm *tt«n qt$c? i 

?ffe TOW fjw d ?? »w $*t«TO-fttfft* m? < m»*ffl- 

▼fal TO* C**t (v)= ~. 

fTOfa orfe^j I TO*W? TOrft «(tfTO fc«* fac^* *ttTO *$W5 

▼tro t'fai to* cm ▼*! w i *^iv *n?hw* TOfafar 

**i i 

torlwi i totcto tor CT<rm ^ cros *nr totof 
croi cm i wTO* toto mi ?*▼ (to*-- 

Cm=1120 Tfft/CTO'S ) 

ftfa ***=2 CTOre TO* ^aft^g f*<* 

=2x1120 

=2240^1 


f*f$* *t«fjr* o°c fc*K5ts to* cTO* sit=r fan c«r«*i : 


▼tro 

*t\ 

Western 

▼fam 

▼fa ▼fcroifo 

toi 

$r\ r® 

♦t? 


■iw* enr (ftfrnr atfowcmi )- 

332 

1286 

317 

217 

3600 

5100 

5003 



1400 


■te^ra cm, toto 's *nror ni 

TO TO TO, CTO'S M TOTO n. C*C?$ 4K«J* to ’ 

▼"TO? ▼▼ wife *fat*pi ▼%! «(fbrir siTO* *c*,. 
▼TO* wife tflfaTOE'® n TOIW? ^ ▼%▼!▼ I *f* S5*EW* ! 

Mi A 1 n, TOI l cto® wife wrf«i tot ▼# ▼fate? ■ 

TOt *1 w nk ?to* toi to «ttfa* i wft TO 



naftfaarf 



mwl "far®** 1 cncnce nk *51 'nfaaR nftatCS I "(Cna 
Cancn v nfal Tfas nftcn, 'sfWl *|tt, v=nk. 


I "icna can 1120 stfacncna ^ n*n?tn 224 

•‘S^en "ten a rsanhm nas f 


"leaf* rsan^I ( A )= 


nena[Can (jl)__1120_5 

"tena n**mtn ( n ) 224 


Stfan^H 'S <2)fa*flfa [ Reflection of sound and 
Echo] % nn-tsan caeatn, nt^, si^facrs atil nttcn 

«faa t fars ?a i ^rtcntcna ^fanne^a ana caain ntnsn cnW e 
mfaa'na cnt*i na’ma aata aten ncna «fanncaa naae artmal catan 
aata men i 

ftnefe *ft?tr5 nnm aa atfaen cn^ aft £ftnta nea ^t?l sten 
aea sa, 'st^ta n&aa n$naa nfaal cn can rstmen ajar nfacrsc^ i 
cntae aafta fcvtfea naiaft^ neat rstma ng*n ca aaft nfaers 
nteai ata astmen etfaaaft nea i 

ntaa neat ^raai ana am a fa ^e nn ca eaten mfcnfarg *a 
fa« >ot etfanacaa nar mtaai entae alfalfa ajftcas *nt ai i ntaa 
came «m asftata na entrsta nfaen -leara ny§fa «rta iV cnen* 

a^am men I tmen a^fa5?3f"t ( Persistence of audition) 

aca i etfanftre mr JL cacneea neat aft calt^ta ne< tfea»i nea, 

^5tm *tcn cn naft e sifanafta acai nt<nr ^$«a nfac® ntea ai i 
entn^ etfanaft 'sftata nar nan e «faa 5 nena tjan ^tnn aenl 
5tt ntste'® §vt* "in tffanfaas ?tal naena fant cnftftc® ^ 
cnene fatal «t*rt ca^i nan na i "tena can aft H20 ^ «tfa 

-cnene r astai atcn~~ cncnce *w 112 *i> <jan mfaaR nftea i 

^$att aft nan e atfannens new fan 56 ^ ?a ^*t^l ^ten ^*ti 
■m atfanftr® ^tal ncaata nacna fans cnWftr® ^ caene ntea i 
tfaacai catmaafaen -tena n^faa fana afSeai n^att cartel 
ejfamftcn \am ^te^ *jan nm nftr® ntftea ca «ifamfa 
' afters nttea i 



«rt*nrt wtfa fcwi « *i*ji -twra cwni vtror i&, 

m vfsiTrt (56^) >it^tv 

sstre^T ^cfr i 

fws «TtC«ltWl Wtf^ im tiw 4fCft»J I 

‘jrnpra icth* <stf®««ft ®fw5 « «if^n»ic¥i 

jjm®* TO*ft «rt?« c^ i *fiWi toi cw*i foitw, 

^fB *W**t (syllabic) tosm ^fk® «m £ c*iw® »pnr m l ^®?K 
*N ^E&ift® ^ftr *t?r qfa £ c*iwwfl toij <sjf®*pfa® ^?i fafirai 
WtPl ®t*1 ^C»I C*tt®fa *IW JWfa « TOIT *lH*J *H 

nl1 ^®*T* nw <2if%^fij 'sfsr® ^csf 

jpn ^ri®* ^ 112 

^s ?«i 4nt*R i fcsstfa® iwj urtwra >mji fe®« 

^r®si ntft® i 

^Tt55«l I *<wfl> V^RI *T«*T® ' x tSt® ?^C® 3 CTC®'® 
*|R fiffeiflft® I *tW CW 1120 ^ «f®PCT* ?tc«f 

*tWCW JJN *® ? 

f^<5| p®=1120 XI -1680 i 

«lfw^?r »rWCTT **t€hP5l [ Echo depth 

sounding ] % «tf®«flft* *lWCTI ^33 ^l®1 **t* m 



qttictv »w afire mi F Ww ^fg ftrvftn 

^tftm '■w* «nre h ^f 5 »w<mft q* 


-S8 


*£*15 ^5 ?t«(1 55 I I5f 5EI 

I 

'•^^rt5 nt«5i 5t51 swrefiS f^tti vi &i<s <?rw^ 
■Watfl 501 515, ftSfaffc J1^5t *$?$ etfc?f?T5 55*51 5t^$tC5 r tCT 
■C’ftstt I ( explosion ) *TC ^ »t^C55 5W55C55 

5J5«ffa C3Ft^tf5fet5 (chronometer) Tt5l 5t11 55 1 ftcnffam 
•fcvi H 5t^tC5«tW5f C5t3ft?f«? ^T5 (d) 45! 5fC»t5 <5t5tE55 
•^rcinj ^>5)5^1 (A) Sfttl v)tf5C5T $V 555 5$f&5 5t5tC5J «fOf 
C5*t * 5^35 5'®t555l (D+ h) 5rt5l 5T^C5 I f5Hrm 5^tWt5 

.tl'Stf 555 5 r 5 "W ?tf3 5t65l 5l5 5Bt5l «TC>1 , 1WJ 

.C5^V = f.(1) 

1 1 

55*^5 »r^5 *rm5 o 5^C3.5t^§tC5‘t5 ( Hydrophone) 

-*|fa qv3=OH=OF, 

$r% OH+OF=Vf 2 

^20H =Yt* .*. OH=^ 3 .(2) 

a 

%tott5tc5* frwtw ^npitnr, D 3 =OH 2 - ^) 9 
sjwrfc,aupnr ei^hrei^D+A** >y/oH 2 - |!+a—(3) 

*«M5 55^5*1 5 ^ m «TC»T 1W C55 fafh 55’MC‘I 55t$OT 
OH ?5<5 45! ^5 nf^^t 6 ! ^Sfo 5f)55C*l 55t^C5 

■ 5^5 -n^vsi fa<5 Vfll 5T^C5 I 


*t£5T3 S»e*tf% t "55C55 5*55 ft*! «w fcvn 55 I 

< 

^-*{911^1? V*l*fS 5ff55t? 555 ?5-*t5t5t5 l|fr 

-515 4*5or 4*5t5 ftecw ftcr 45t went 45F50T 5tf5«Rr 
fw 5t5 I 

*tWf fwfa S *£5*5 f5<StC55 era 51^ 5tW55 «K5t5R I 
ft«fi3W 5tTOt5 IfflU 55 511 





**■■ 1 * * s ^ (i) 

•<2) ft** ***r i $ «t*t*: (l) <fi <53*. (2) ft**- 
l 

■f^r-^RW'S 1* <$?CW3 wftl 3tSC® T* fagTC** 

' W <6 «WfiH W> «W ^ nCTt5^ « «fnnn qflJPH 

fafts ^tcr *ic^ I 

alftwft: ic** «jft**w* ** ^ ^ i «ft«aft* 

*iwc*j >i?pw *ihwi ^rtm 3t31 


1. Describe experiments to show that sound is produced 
'by vibration of material bodies and a material medium is 
necessary for propagation of sound. 

2. Define : Periodic motion, simple harmonic motion , 
time period, frequency, longitudinal vibration, transverse 
» vibration, longitudinal wave and transverse wave. 

3. Explain the mechanism of propagation of sound 
< through air. 

4. Describe an experiment to determine the velocity of 
sound in open air. 

5. What are echoes ? Sow the depth of a sea may be 
■ determined with the help of echoes ? 





[ Characteristics of musical sounds ], 

»*ra? 'S *«tar 

[ Musical sound and noise ] 

C9K G*U "W aftro «t»l 9|tCtt ataia cam "R afar® 
ataft •ftc’f i ca a*a ■w sffeaia arratfaaca ^aaa* *ra 4av 
at^tai aff^| ^wfifaca vwffo *ia ata i a*ii ai^j, araaaa s 

ajaaflta "ttaa aw ^srtPMI &RI a®a *a I canal, Ca *P? 
4??9W3 ®tC5 arfaaga *rC9>a aft? It?1 *$C<5 *ffca I 

atata«ra5 ca% ®ta cwipn aits aw Jtfca^a vntw ?aaaa *w 
aw apfeaj? awta safe's *w a^n *a i 

«rc^ra faf*t&j 

*tcaa faafafa 1 ® fcafB ^tcs—(1) «ta»|V5l 

( Loudness ), (2) tUf ^1 ( Pitch ), (3) faf»I&5l ( Quality ) I 

(1) (2fa«T5l % ^afB -taca aaa v£j3ff5 *r «rc*w catas 

?ata -a&sa ifflW'W am aw "lafBca farSlaft atw 
4 j^sj aai 3 $ai area i ca "laf-^w a^ca 3 !! «i% a?3 afaal atca 
uiat catreta atcaa *tfta a^caa fa^sta as ^fa afar® *ttca astarfta- 
w «jaa aai p i 

■Rat$f atarcaa cates fa^a s'j-Wtfa uiaa atfcacaia aaj faai 
«tfstacat« ca 9 tfaat‘i "ife »taisaa atai aatftss *a aWca "few 
r»t^ci (intensity) aca i «tcaa stasi fsrafafaa faacaa fc*n- 
fjtfa aca: (a) ^staa a"^tc^a faasta, (a) asrcaa ?a% 
(st) asrcaa atata * ata®*, (a) naatfl ataitaa asfl*, (*) aitetaV 
aaa ftail aafisft I 

(2) s cats? *tcaa a?a s?i afcw at$ta <sVr®l ca% «*as- 
atw atfata ®wa ^y$i aa aai aa i anta arsattaa ca% 



*rt*fa Safafcj 


fw *tl¥* I 'Si\lH v^twi 

i frequency) feta fa® 2 asja I Ct 1PW *"*fat* ca®! ®T*ta 
^5hp■3t« C^ 3 ?! I 

(3) fiftfcwl: i&ft faffea atarasi aa«ra»i * aafelf 
^a fasfe ^•I'e cartel “Kata ct atfa 'srar i^f ^f&c^ f%t%» aswr® 
-afaai -w ^faro *fftaa acaia fafafcsi aal *a i -tcaa 

■ftptfel -*ta-'®atwa caatfkaia «iT*ffea feta fa®a arc* i *iflwl atal 
«talft® ?&atre ca wisre arsaraa fa 3 ?® *rtaf vs^fS ^rfaj v»Rt* 
-ate* iii. faffe* a-nat* ate* i ^ faffea a^tairca -!^-®aw 
^afar® ?£ai »iat-®at*a cattfaasa tfaafea aiJta « -te^a atawt® 
fafttei ^Un i ca ae* faffea *«*tJrt* afeata ate* ®t?te* ^ 
(Note ) scat ca »rw ««*fiJatai a-’tat* afeata ate* ®t^te* 

( tone ) ®*i 5 a i aj®ata *a faffea ?a ai^ai aft® aai al$c® «rca i 
«»i*ati* ^an^ta (tuning fork) "tear 4*fi> at®* ***;atcsa 
-“i*waa ^a? $?i 5t$i •*& ca c*ta^ ^ae* 4c*a , srfa* 

*"»taT*faf"te ®a* at«ai ata i 

'aeaa fafaa a^eaa aw at^ta **Ma awl a^fai ®tTte* aj?i ^3 

,( fundamental) *aat ^2Jta(tsfa* fe*t^i[3 ( overtones ) tC®f I 

^ fetaja^faa aw at^tewa a "tala ^taa ®t^tfw* 

*Wt*f*l ( harmonic ) ac^ i *«tai* ^ ^taa fa«t ®t3tc* 
fa^ta aaea^i ai ^l§*. ( Second harmonic or octave )> ffea^St 
^«ta *aea*f ( third harmonic )—4^*t a®Tf ®^a1 ttC* , 

a 5 *^ ( Free vibration ), *faa*f a 5 "^*! ( Forced 
•vibration) 'S ^fltaTW (Resonance) % 

c*ta« a^e* *"*ta *fk® Um fe?l ^*f& fa ft* *»tatt* 
a*wt$ ata i *«$ ^"*|5T at»i i 

’talsfta atal caai faatew, cat^ w aFfac^ «rffat*i fe^ta 
ai^sa ataia a?aa ^3t« a^ 4 *aa atca* i aa^ w ^-aa 

^atrsfaaf ata> siwwi a^caa atw ®tata a^ait^a aasa vaat?ftHi 
-pa fafe® att^ f^ 4% 5*®*i «ia ^ aai sfaatt 

•-fat^ta fa;*?® -pk^ =rtai -a^ ®-aawa aa a*i a^at atc^ i 



•nrKfan 


5b- 

999 ^ISlfaP <9?9fi:9 9*^9 91 ^%1 «M9f 9^9 

^"PtJTf^ 9^9 9*f99l «(1C9F I fafe* 9^9 ^ ^"pRC 5 ? 

*R(^»t ^5»*>f^ ^:?f I 9,^ Jftttm C9 J ti’H ^1 59 91 495 

^"*1C^^ firaiw ( amplitude ) 99 I Vf% 5fif <T99*t 9"pt9%i 
C919« 9«9 ^islf^* 9"pf9l9; *f99*t 9*=pf9 ^IfcflSt 9*?9 ^"pfutc^ 
>fSlt5? 59 Sat5l 5^5f Pf99“f *•*& 'atfa^'l ^ 59 495 951519 
IWS'Q C9% 59 I 4^ 99J99 W1 ***195* '®Wt5 «*I I 

'$?W ( Progressive wave ) ^ ( Stationary- 

wave ) o 

919FC99 9C9J ^9Sf 9?H 5^*1 «1?1 9lW99 f^fesl ftfC^ ftffife 
-sTf^C^ *J*lf9R5 59 I 4^ 4J9S19 ^9SfC9* >T&51 ^555? 9C5? I 9tW99. 
C*l9*Wtf^5 45 959 $5$ 95*? at9tf595 5^1 

C 3 ^ ^'C"t ^9?f ^19 J155I 91C9F si | 919TC99 Mtsfa C9^ ^1E9 
C9 ! l9'9 C5l9« ^9^t9-tC9 9f«sr5 59 9tlJ fk% *(95gcS£ C9^ 

^5^19 fa^TM 90> I 9^ 9S95 «i9tr^$ 59 Si, ctI ^1<;^ 

9tC^ l 4^ mn ^99fC9>- ’St^S?* 9t*1 | 

C991 f99tC5» TI1-9S9C99 *?$ 5C^fS-S Cota'S f9^ 9T9]i:99 
*lt«f»H C^t^'Q 9^*19 59 SI | 45! 9953 f<9?C? fa^Hf fa**^ 

( node ) 9C5f I <91919 Cffi« C9>199 f9*5?$ 919K99 5 5‘|t®faRj 





9 5 > ™p{C 99 f9*8l9 (amplitude ) 599 ( maximum ) « <999 (minimum y 
59 1 4$ 995S ft*£9F ^"*|R fajron W f5C« antinode 
Ss9C59 fH C * A 9191 'S f^P^R ffcp* N 9191 *«t 

5*9115 I CW1 915C9, C9*19« fw 5&ff5 ^9^. 

faS"*i*5 f^9 ^ *1^15915? | 



"CT9 hfalj 




[ Transverse Vibration of strings ] 

C^R« tstr?? ^ ait® feta *f*9l fetfsnii §i%| 

fwc^f S5tC9 ***fCa?I ^ P I tfM *& q??T 

«tpa? a^atra afs^fas® ^ i ^ « -af^f^ ^?«r isoc? 

faf^m *?$ wn i asttafe sstnra ^*aa 

t$I ^ i aftol ^1 aatf«ps 'fctw* fcw s-acas 

***fai* ( n ), ^lora j ( i ), ai^ feta ( T) 's ^tc^ra 

^ 9 t? fa^r i 



^F**IC*!3 ^3 ( Laws of transverse vibration 


of strings ) : 


1. 3JT3 ( Law of length ) : faftfe feta 3af®\5 « 

fafitfe e^raftl ^t«?i ^-aca?! fa: 7 ?^ -ic^ri as-aat^ 

aatS'ltet ln« j(wr«m faffii ) 

L 

2. T>tt;a5 3J3 ( Law of tension ) : fafwfe '«?- 

fafafc « faffife bfrira ^tc^3 <?*aa-fa:^ aw ^ai* 

^trus ^n? a^ fetca? aatsprrat i « « Jt ( aaa m 

*i faftfe) i 


3. '5C33 ( Law of mass): faftfe feta aafa^s « fafiti 

S3tcaa fow <f*aa-f>.*?^ aw ^"aat* saitaa 


V, 


(w T^i faffis) 


«cw aifyaa are aatsai^t i n ° 

♦(tfrs 5 ^arefa;^ »*wct aatol atai aa*ta w\ ^ : 



( Sonometer ): feta *fan Stal sitt?a few a^ta* 
aft^t atal aats afaaia ^ a® aja?i? ^ai i vtl; 
^sf&re at* ^fafeta tfa a^tda ffrai atcua ^aca ^affe 
*RP ’Stcs? vu^fg ^t*-- 1 'sitci t 'a’ta faaffe ^afB *m 

ftn fnai ^ffe atstta a'^s 1 'at^ i 

at®R( S*t?| «^a 5t*?1^1 'QKW ^5 fetca? (tension) 





ira i to* frrij* gpqfk n <sicn 

ft* %C5 <$$ft It'S! ¥*1* iJTfpfl IK* I ?*T5 IJUfR 



►*R ft*5 : nfifcfo 


*fal H-Wfa «tC« talJl 5T*^f5i 5R1 111 I «wr ^ 

to nD’tfi ^Pwtfl m s^fS itc* i fa»to it5timst 

^tS 1*11 i 

ntfftl 111^11 'SKI fol* 5f«‘TOl *?$ ^sf%CST 'StlfS ^ft 
*"»tittf? $tfare w* i *tck Tfw« §11 ititi 

itrai fs'TOi *i?i«r i**k^ *& 

51 <5t5tl W*l S51t« '5Tt«lt^ OTtl 51 I 

'sic?* *nhvl: ^fsftrcw 

*ftatl fafil <wr mttsi 'atiffci ‘Sift fafffc foci 11 til 5$«l I 

^“WWI Vf'SVt 5^*11 ^5^51 Cl C$Tl 
.fl^f&C* TWfal ^St5tl « 'StCll fel* faW5 

*PTR ^11 5^91 1 fcftW hcljl gt*^fl *f«1 <5TCH fe$5 ^tRS 
« VI1»rWfl ^U lift tFH 5^11 ItCT I 'Stcil f^’^5 *^f <6 =??- 
M*jnrra «nr (unison) 5 ^ «tnra « ^■w^ra 

5^C5 1 flfea 9ltl1 ^ *f?tel ^11511 ifw 

n u « a> «pf% i-naturc wnt^ra ^fjfctnra li, h, £Tf r ^® 

ftrt<Jj<i ^tciu "rcui ift'® 11 ^ 151 , ^ 51 5^ c*nl 

«iZi —n 2 Zs =.= '$^fi> ipl 5 ? 

^sit? i’ll ntc® *ltn « «- ; ^ w ^fafctra* 

V 

fctfj-Ttsra tcfbI «Rfi 1 

u£sc*t ^ififetnra it5tcu sstcn fs** i-tfwi «ret® ^n«- 

4Wt*l **1 Hi 1 




’TO 



W*rt* f*«f*: wafers 
acj* *ttsrts ftffa «sw M’n^l asrca few c^si $t*J i ca ^“Wtwtfa 
a**Wtw ft<a wfare a^ 5 * 'ststw a**"W%f ^^15 ’wfafetca* wtda 
§*f? ?*rw 57 ^ i t^T* w* ^a«ww:-ft: s ?'e *r<r «faw ?tw i 

«fitTfa WafafetC??! ^tC* *"*fWa ^?l 5^ I ^"fRSN 'StKa 
frfrtl? *(fa^ aiai "atm -la? « asfa^twW "iw aaspt 4*1 
?tw I 'lit 'Wa^t? astta? W**Rt¥ « ^’•WWTa *"«WfW <«*t ?tc* I 
w^ftfetcaa <®tca a,^i 'wot *it$i ssisn sa '9 frttr snf*w ^ww ftrtja 
^ {V« wal ?tw i •nTl’ww st?l /, T « m ®WI 'Wttf, ^at? 

*^*^**1 ^w = ~\/ — ^ sttfS TgtRI a^WW '®t«fW ^ 

-wtwTa w"*wi* ®wi attca i 

twt53«l I C*W« ’Wfafet? 'STOT 'S&* fttfia S3 '0981 iStt^f 
«f% <w. fa. i 50 <w. f5f. fo^a star 10 fa^tarw «sw fwal 
few fta-ra na 'staffecs feaa* w-*w »?fc wfaw »ro a**WW 
aps *tw ? 


'■iwai ®tft n - 



n = ®**WTT = ? / = vstcaa = 50 o\. f5r, 
T= few x 10 x 1000 x 981 \stti? 

7?*=^^® fortia ^^'0981 afR af% ct. ft. 


{ ’ <> 


" 2-50 V 


10 x 1000 x 9 1 lnA ^ r _ ^ „ 
- -0981 - = 100 ^ 


4^*55 C^tSTl «C9T ap**R (Vibration of air 

column in a pipe closed at one end ): 

4*^5 cww w*fa ^ a^ naft =to atsjsre fwl favai 
??iaW3 wtai awR a>]t ^f%c^T at^ ataiw ca 'wsMi satwa ^ 
?a, awa ai^a stre ?a i a»i 'saw ^ stfswftra 

ssaw Ssra ftfan atgwcsa acaaf& fafSi htrti wnr^wa *& wra i 
atipwa ca ftflft ^cWj wt^sacwa <wt 
wtstftaf ^-^wtw ^a^twin (al cwt^ vtoi) w»TRTO 






<9^? 59 i $5t9 59 

*W 9t9?8Ce9 9^39 *W C5T« gftc® *tf«9l 9f9 I 

5(C5H *TC9J *HJKW Tnjmow « 

f^:~»tsff ftsfj^j $5.*tfe 9H> I ac*l9 49^9 995 5«9t9 *¥ pfrfiw 

« *999 *£9 *999? 9W9 «r3T ^"9*9 f^l'ff 5^C9 I 
5«9T9 9fa 9ti;<3ce9 wn ^fBsitas =?**w 
f<*^ 'Q ^f5 sit® ft:"** f%*55 *?§ 59 , ssi^i 5^9 ^t^3:'®3 9s-«1t99 
3PC»l 53fC3P 39 ^ 9 ( fundamental ) 1W 1 9t9!$'S 5$C95 ^®T^9 

f^ifvs ?$c*l *^9 «$9pfB f<^ ( N ) « C9tm^9 

(A) 5§c91 -raise** &r*ic* “K 9191 ^ftoi *tq9i «tt$ 

ac99 <^9j —1= AN=?S#s. \—M. 

4 

9 ft »np 59 C 3 F 9 c^’t v 59 49 ? ^9 9 ^ 19 t* n 54 sstfi fan. 


V V 



WR fKS : 9tt9 49ffe 1kv*&t s 
*HW ft*!? ®H $C9? ^ti5 
ft;‘*Hf « ^*»pr ■?£ 


.( 1 ) 

^99* C^ C5tt9 9"^ 

^991 htr 3 R 5 9 %^ ^iijkh 

9'*i:9 ^9^C99 59 I 

®*f^9 99t9*f %$£V\ «i9f CSftCS ofRC'vs 
*!t«9l 9t9 I 9CR 991 9t9, 9t93&flB9 
9**tw f^9 §n^c99 9lt? suites 1 
^■39 n 99^.9 49 ft f^ 

'sm c^r^rt^f *«^fB =5" t i s «f tRsff 

stoi ^19 ^9$ 9 R 91 « 

fH ? 9.t 5^9 1 ^rrt 
4w$ 9t^c®9 ^j=Z=3AN= 


^ wrt? n= * =?J. * 1*41 cwi 9T?>recw, $*r^t99 

4 A 41 

9**t9t9 mm 1 


^tC*TtWt9 Tf9l dW1*l ^1 3t?, rtt*l1 « ^ ^5 ^ 
^^19 S]«afT5 ^1^8C^9 9T^tCS( 5^9^99 ^9*9. «t^Rs ’Pf^»l > e 
59 ^919^9 *gfc 59 I 






sfajt CUM 5TC9RI ( Vibration of air 

Column in a pipe open at both ends ): 

S&35 C^ffal f«1 *\ spwfat* *"»R 

^f??i fcvfi =ic«ni totr 'ara^tw 

’TC1> I ^51? *?C*\ ^ 'S f%t%« *WWPR1 ^*lf% ^ I 

^ncsre* 

v*w fa 5 * « wt ^fB A A 

fa:*^ 5 * fa^lt ^ i 

- ^^:3i ft*j = J=2AN -N 

= 2 ^ = k 

' 4 2 

- N -A 

3fR?CW ^■•Rt* 

n = „y ...(1) -N 

ajI 

^3 faf$h ^if 

Wfa^f fct* SJWJ 

cq<ff& « ^f5 fa 5 ?* >**tfR*« >i*R frai: 

^ ^ ^ V C ^< *** =^85 

*<CTC«B J1CT* ^J=l = iA=h 

4 


a**? fan: 

^ ?jr c*rfai 



*=2.^ «pfK fa^S ^"TC?CW I 

^TC5Tt5^1 *fa1 «Nt*l *»1 *Tfo, ^^5 CHW ac»ra JWjfi^ 

?rttw®3 ^**tc;ra 'fsffa, <sjff% ww* &«.*» 

^3 «l<fa « fa^tt &59 jpfPlCTJ *S I 

5t3l *fWl c^f fal«fa ( Velocity 
of sound by resonance air column )! 

4*fi> *wi ftf»ratara «t? «fc«i ?n 

ffa i ^s?t c*tf9ii $m w?k wj 

feu'wwiw fl«i i «wm ^fl> ^5 «w «m 





35 3* =TC?13 3R51 3>Tf *f3C3 I <WR ^f5 ^*|3!T¥Tre 

s^a c<tt*!i 3t3a ffa §ica atfoai 3i^cw 

,-. '. T w *faai smfifc* ntca 

■ ■ 1 ■■ — •* 

=—S ^fi|CT ^c*H TlfBCVI 3tfsre 3lfa:^ 
| va?pf6 faf*ti ht^j ^sai? ?f?t? i ^ 

j 3tf3U®3 awRsjfas 3-331* 

I ^?wm? ***Rt* ^ i 

| n ^stm brt? i ^ 




— *- - 
_. j_ 

~l:.Z ’■ftara (.3*1 V « ^313|W3 *«*Ri* A! 

1' ” “ ^c*i '•rnrai v= ni. 

- ^?n V = ;i .4? = 4/ it . 

i.1_ L *faWi alal / *it«ai frs+c5 ^3- 

J_ r** 

'— -- 1 ^"*R1* ®ft1 ^Tt^, *z*r» 

«* ^ « <*« 1 

w 53 tfi 3*33 trtai 

<& *dH atal it 7 *? »w 

"tt? 7 ? ca-n *R1 «itf*t*r ft4a *ai ais i 

^ *raWi aiai *11373 ca*t fa«fa a at? m aifrtaa tiw? 
<JCT^a p 31, nfN’ttcaa fcl ^s aal a 11 ?? i 

3fcftf3«| I 43$ aprWRTS *"*Rt* 340 a|fa C*iFM I 25 

C 3 . far. fo^T? 4*35 3 * 3 C ^3 C 31^1 at'-i? 3"»13T3 ^ 3 ’W*lfi» 

3tfat* 3CT3 3tfSfS '■WRlWI 53 I 3l’|383g J?'T 3*93 
1'^3C5|’3 £»^J 'Q 3^ *1^3 C35I 3^ ? 

^T33l Wtfa, ( *|3is>'3t*a b?5T ) l = 4i ; «1W1W / = 25C3. fir. 

^sat* ^=4.25=100 C 3 . fir. r 
C^ 3 T^ V = 1 *fC 3 f 3 C 3 *t= 4 nl 
4«ttR w =as«»Rl*=340 
7=25 C3. R 

.-. 7=4. 340. 25 C3. fif. <2|Rcat*'3 
= 340 Rtf? <S|R CUFF'S I 


^3* l / = AN = £ ^51*. l = 47. 


!::: . 


i ^=r* fea: 3l3]8i93 
«T23t?r ’P*I3 3131 
*v*?i 



. ^5 ! (1) SW’Wfw 'S 

fcrrtnr 'stot fot? v»R-faw« mm ^**flt* Ttffii 

^ifC^Jil ?!<S >P!ttJ*ft^ I ( 2 ) f*rf^ ^ ^ fsfif^ 

bf^? Ttws ftrt* *tCT* Wit* ^str.?i? §*fa 

Tjf^nr ^4f^C*l3 1 ( 3 ) f^fite iJTJWfa^ « bft^j^ 

*CT* ^tt?3 'fl'^P '®tt' 

?T3 I 

•TCFl* ^tW^SRf «r>5f5Tt5f: »«sjt TO « C«tt»n wrcr 

^irgre ^«?sit9t * 2 ® vfilOT « fa* TOCT* &**!■ ^ 1 
< 5 ^- c«rfai ^c*w *ts*c* *s?nft w ^ ' s ^ 

*iK: fag* &5S TOCT* &Vt* ?* I 

(^Itiii Tlf'SCTO «Wf?l 5P**t«<J ’rt^T^I CTO, 'STO- 

br*r <*w *-*ffi* •tiWt’tTW toI m i 


^^•ildcit 

1. Explain briefly tvhat you understand by free vibration y 
forced vibration , resonance , progressive and stationary waves. 

2. State the laws of transverse vibration of string. 
Describe an experiment to verify the laic of length. 

3. Explain the characteristics of musical sound. Describe 
how you would determine the frequency of a tone by a 
sonometer. 

4. Discuss what harmonics along with the fundamental 
are present in case of resonant vibration of air column in 
(i) a closed pipe and ( U) an open pipe. 

5. Describe how the velocity of sound is determined by 
resonant vibration of air column. 



f?v5k^<rrm 


[ Magnetism ] 


Stiffen ( Natural magnet) : *tf*53 4f«t3l3 
Tf« 43^3*13 «Tt3f33F C®H31 33 l §31 

<?lT3t3 4^213^3 (Fe 3 0 4 ) I §313 aNfa 53 ft *4 

(i) '*tt<F3‘?t 3^ (Attractive property) « (ii) f33>3*il 3*{ (Directive 
property) I §31 C3!t3tt3 r 3^3 <433 %^1\ 3lf3C*! 

fc^Mrfapi f^fo® 3tw i nrftwf^i £CTt“t £(33 
33 3f®13l §3TE<F 3Jf3C3l ( magnet) ^®11 33 I <«§ £J3*t3 
«ftf fa* £33 ^5)1 313 | 

'S ^fft^f ( Magnetic and Non-magnetic 

substances): ^ C9JT31 31 §®3t'®i:3 i § ^13**3 <FC3 si], 

faC3f*r, C^t3t^ «W«W ( alloy ) 3*3 l 

^ dfa* 3C5J I C3 33'$ *|JfM3 §T3 

.^^3 3t§ ’®t?lC«f3 3^ | 

33^g C5h3 *WC<3 C&W 3^ 3313 ^3 I 333 CT131 (Soft Iron ) 
* ^1^3 CbW ni ^3 <2(3*1 I f3E3*( -e C3l3tC^3 csfa^ 3^ *(3 
^3 <4^f3E^1 ( Alnico ), 1*13 ( Permalloy ) apffe f3«t3tf3 

•C5W 3^ %3 at 391 I 

^faP3 ( Artificial magnet): cbW 33tC<4 ’ifrs C 31 «e 

3^C^ f fai3 1§3tC3 £3E3^ 3»*tt$f315 3sf3C«T t§3TE^ $ fiipf £353 3C?f I 

3J33ff33 C^05 ^1331 C3 33*( £33 3J3313 3l3 $3f3l «tl3 33^S§ 
-ffl3 £33 | 

**WCCT 5>^3S : 3tC«f3 =?f33t3 3fW 3T31 'srf3TE33 
3^53 £W 313313 331 33 ; 331, £^33$ ( bar magnet), £33-»J?|T3i 

'( magnetic needle ), ^3tf fo £33 (Horse-shoe magnet), 3*1 
£^3 ( ball-ended magnet) I 



atfaj^Jl (Simple phenomena 

of magnetism) t 

^troi sift gw (Avyj* wa \ $*ra fa* 



^•Tx fell: 

C?ll?tp ^t^l «T*tiJ §*f<l gW 5 ? ^iftw ’ItOI 



>b=k fras: c?(W^i l «tt 5 F^ 


^ gwfti ftw iwn wt CTt^ipm to *fim 

I 3J«oft i 5p$ fiffa Cato'S *111 

^ cW^tl *Tftl ^t^*t STC^I '§ 9 f3 >l4ai J PTR •$$. I 

^«ttcvi ftc* to*i *rttpw «m «<pr WtiPf c*ft* 
•8^*1 irtt ^ftic 5 !^ K*l I 





9»r 

?91 £9199 'Sit* ^f5 nt I 49fB ]j>S?-*'®:* CS'IWS’ 
*lt*-«I® ^t* 9t?tC9T 499'5tC9 $*IT$91 9t9l 1^*1 C9 §Ft* fr<JC99 
's^ft? *T9Tta 91c* I JTC^sfB 9fC999t9 &59ftC9 SjftW '« 3 Ffi> 

ftfti *miw fs* ^51 Wsttw i % *w?ta wft C91B19JB ^ 

wfa'I f*f9 99199 «rtf%w I f?9 '99^19 £^9 i 59 CTT=« a^ifB <2ff« 
( 9W T9l 9T9*, &§9 ftc* A dST* ) ^(5 3F»I ft? 9t9l ftfifS 

9*91 ^ i 4«R JjS^fB* f?9 'SRSfa ?>^ 919191 StRfaft^ ?f*91 
?tf?9l CT'Q’Sl ^ I JjSS'fB ^9F9t9 ?iC9 ^C9 fa* ^R’SIW* ^ftc^P 
?f»ra1 ^1919 &9> *£9* 'Sl^tW % ^91 *131^9 \ 'sr^t> vflsfir 
$S|3 JjS* 9*«t1 ftftS 5*i9C9 I 



>*51?. fsas: pit*? fWn *tfs ’tttei 
sfl $5T1§9l vfi?S« 9$ ?C*9 §*19 9Tf’i9l fa* »r.5« §*19 

^fB r st j Tf^sl fwre nfl'rrfB 9591 *1* i >scw« cwi 9t$c9 - 
fa* ^9StW9 ^C9S9t9 SItCTtfti'® 

srcst csfttajB §^39 * sftw ftwfc fa* ?^i 9tfarec? i 

f*fa$ f*^* ( Pivot point) §*19 ?Tf*ra ^^r-«f*!T^l ( magnetic 
needle ) state JjSW* 9^9 *ftfal ?9l 919 I ^aftar 

*[*» *Tt^1 ^9* C^tfe JjW-S'QW gS9F-»t»rf9l 9^ I gSSfB* WJtftf^ 
C9CS9 ft?$ -19^5 C§t§ 9tfB* 91951 It 9TC? I ^«%«r.9 'SSffa® 
JSSfB ^TSfa? *1?f!<9 f*lW9 attC?* 9**19 pwlfc? dW?WtC* 9tSl 





j>*? ST5 99 

-3mc<s cstB *v«fB ft* fncw '<k* i vc^ f*tcm f^c? fn«B- 

i ft* *K*m* *wfip§ p¥-»iii'wift *twm 

4*ft ^Tf»niftnJW <-W 5$ 

«ftv $$fB f%nite faffa fttfn i ^ fa 

ft* «tr* i j>3*-»mt*ifBre ’gfli^i fircvre 
-fcn *twni* \fwn *iits *3*tsi *if*rai i 



M-* fwt: t a * w« wr?i vtfa nsw 

*• % 

'♦lafaWtt 3J35r$ p?--f?lt*13 &53 ft? fttfPV* «lt^ ’TWW® 
?<I1 «ITC? I 

£*£3** <^13* (Poles of a magnet ): *fini| CtfftfStff, ppR 

■ sfc artEW f«* *T**I »l*1E*i*1 «WI l ?1tf ^fB 

>k?H *rc stt's jw?3 “ife fawl ?ftrccs TO ?31 I 

■ ^ ^fB 3t?H *TTO g*:*« <** (Poles) to1 

~Q~ ~~o~ 

i *»!R ffes: $qc?3I 3Wr C^Tteft?t3 Tfa £^-^5 

^ csi?p WM --ffiirecs i 

*j^fB c3?b^ *rrM% “ffa ^tc@ i fa's C3? ?sfB 
’tfcsstsic? i *fc^ ?t*te ’iftei owi 

^1 ^st^qta f3C?3 >asfB «ti* 3^31 *®?fB ft 5 ? fttftH *HI 

■ *u^s ^ $$fB ftt** ^?fB c*nBpjjB ^^fB c’rrBi’ifB wf**i i 

c*tt« pi** a atifB n*¥i &ssft3f ftrt»{ *« v\$ mm cw? 
v *®^? ( north-seeking pole) 31 C333 ^S^Rl C*1# 




Wttffwi 


O# 

(North pole) <$*!, sticks CW* Rffo G*RF 

(South-seeking pole) *1 C**5T pf^*l G*RP (South pole) *C*l I 

pc*s c*w ft* fH *«■, ^?tcw* fk% ^T3i v^itSr 
^tnEi f*i *m c*ps §*tw* fttfi ** ^ i 

<3* ^f5 pC** ft* C^SfC^ ^T® W* >15&f5GMW5l f*f 
f^5C** fwc* I 

eta?*!* (Magnetic Axis): c*tt« pc** ^ CTWtiV 
JRPIOWtC* ^ pc** C5fa* K*l I 

bfZHTZ RgpfJtW ( Equivalent length ): C*R« p*-*M*- 
*wst «rc*rc* ^t* <pjt* *cst i ib-^-v fat* 

S "Q N ^If5 I ^suftc* *ft<® SN C9^t1 (gif*' 

C5fa* 4K SN ^fS ^13 <p7t* I Zffrfjn ^JT*C* ^fttS'fT 
2l m] ^f&'S *31 *3 I o SN-4* 5^c*l SO — 



>►** f&aj: csfa* 


ON = 1. C*fa« pC*3 ^5T3 Sfjtfafe* <^f 

C^ft 43° £ffC3j* ^Tt* M9 £*C^r* ^’flNS >fS7^5 pC**' 

c*c3i <4i*f5 #** i 4$ *t^ «tt?j ^ *i 0'85. 

^^5*fv ’qfif fctfj ab=2j 1 *g, 

<3t*1 4^ «nprte 

= sn = 2 A.= /j-=0'85 

AB 2/1 /1 


'S R5PTC G*RP? faRTt: 4*f& p*-’t*t*t* 

&3* C**3 *tc^ C*tH« p*-WC'Q* &S3 CH* ^tfsc^ ^3* 

CR* ^ r *5l ^C* aifim *T^C* 4*^ CW *TCW ^tftc* ( ib-JK fa? 

cw*) i «iT*t3 wPw w* p*-»t*t*tt *fa«f c^r** *Tc$ ^itftcsi 

*t*t*t* tf*1 CT* ^fi*l 5* &TC^ HT*C* 4*t ^53 a* *tC5 5f%1 

^tftic* (fs® cw) i p*-vef&?i c*tt$ «rww p*-n^t*T* ; 




say 

fire ?tf5rai W'sfBc? uro* stfilftc* Tjrt^oi ■mwflte *ifa 

\R)^ c^ j*?-trc'S3 «ttc« jtfvn 

ct* attts ww «rrre i ^rai g^-w-s 



*tlHffB **1 *Jt5CS I 4 $ *f«>F1 0^1 W 3RC3RP' 

*fa"*faE^ c£)^v° ^1^*1 ^-U I 



cw qfa*! ot *rtPiw 

C 5 t^ ( Magnetic Induction ): JTft'R'fa ^f5' 

5HR CRISIS W'Q C*It?H Hi I HtH 5R AB- 

^f5 c«n?tfl w i ntcs wts<? fc*tni <ini c^nct^r ^nt«f»w 

^| Hi I fa*§ ^fB ■tf^’tt^ SN-ifi^ C’FtH'S CHV' 

N-C^s fe*(CT B «JtC« *tC5 A «Wi CW*fo $*W«f«r «Tft*V 

i sn j**f& jRrt^ti c^T* |wi%f«i nfefl i 

^ratv SN JjW*fB ^1C§ AB H3H C«lt^T3 H'sfB CUlftW- 






’IT**') *f9919 *TO1 *t9 g9C* *ff9*F5 p 1 •snaia 

sn j>**f& 99^91 ^rnj gi*^ sftrci 9ti 1 c*r« 

g9t*9 JtTfjW 91 lllWff ^9- 
■?TC99 «(9 4*f5 999 C*T?t9 TO 
g*c* *tf?iTO n 1 999 c*t*T9 
iftvji « c*tsre dfa* m* 

( magnetic substance ) «T$ 9 l 

*tfNi *ffc»i« *9 C 9 *l! ^*t 
** cw 9 t$t* 1 ®'*t 9 

«tfa**rf*ft fv&* 
»ltfiwi c^8 
»it*fH g<s*i fcertfe? «JfaRrfc<F c^W «rnrw 

^«*fl GFfaF*!C* 9Sltfl& Cfrfa**! (Induced magnetism ) 
*£5t 1 ^*ttf?9*l?t '■ITWf* g9* (Induced magnet) 

49* t£<v«ta g9*9iC* '®TTr^s g99* ( Induced magnetism ) 9C* I 

cbH* ’ 91 : 9*1 sifoat:* «tfi« *it4®tc 9 wife *31 
4 *fB *91 m 1 f*r®fe f<^5 $na 4 *fS gw^t*! ns 

499 J13I 4*fB ■rfVHlaft gW NS-C* 9tTl ^*[ ^t^TC^5 *|5iT*T9 
§99 g9:*9 4jef* f*§^ 91 *1191 9t9 I SN g9*ftt* 

9T$t$t* w*tf5 fipr sit:* 1 499 g9* « "t®it*19 ittitw ab 

r —i [n s 

B A 1 - 


u=r ft* i g9* ntcacn *ti)*l 

C*1*t9 TOf&C* Itfiftil »l*T*t9 §99 g*C*9 «J«t9 *r*I *91 91^9 I 
9ft *W*1 « g9*-TO §®:99^ H9 C9* 9P51 *|fl"*1C« 

ftt*9t:*^t5l ^C*I *l®lt*T9 Hi C99» ^991 5:9 9f<9l9Tfc* 
*Wf*T9 H? C9*9 $*19 fa**:* 9 9f*fc *H*T 1«1 TO9 I 9T$9tt 



5 



AiHt ft*: c&fa* *tt9c*ra *t*M 



j>W '»0 

«*gpfig ggi gt^re fittg ab g-Qf&g b afire -wfe &s? cggg fc«atf% 
^itc? 1 fgfiffa afi« a fg»jg gtre fg*5g$ 4gf5 gfa'i cggg« 
fcvtfo ^9tC5 I ^tgf? NS gw «e ab g-sre gft >ggg«tEg gt«H 

gtg eg Ns-gg s 4jt« “t^figfig s artreg fweg «nre <st5l ^ms 
fgg^eng ®?a s *fi« gfggi gt^eg 1 

figfal cwi c’H csfag ^tgreg j>wf3g n <sttm? 
ftg^g^t a artra gfal <39 ^gt fafifte facgg b afire &sg eggg 
5^g 1 g^gfi ^rt^c*t? *t?rt c^t^« artwt* ot* 
attracts thrifts cw ^R^faitra *rc- 
cm fcertfis *31 


ns gw-ws « gw-*t?figtg s^fS fgfifte cw fig^gg fare 
«*gt gfgwtw ab ggjfBre gtf’-tgts figHtfS ^gl gtg 1 'uretai 
-Htgfig $fig 'sfigl't *w ggi gt^cg 1 fa* gw 31 *i$gl c*g*t 
retgfa w^fBre ^gi gffai gfaree '®rM e i ^t ggi gt^eg 1 
^gtg ^ figfal c&W ssfieg*! *rere c^t^« fa*t* ggi 
g*g w 1 


'crtc^t gRlcgpt, «rfa^«l s 

'srfggg gsgtg gfigg -iPR g»n 
ceVw *m< «nfare ^ttcgctg ^ 

$ e&W figtc<g fwifatfl afire 
'sficgw ewg fafigfa <wh 
tevtfa ?g 1 ^ fig^g fang’ll 
ntcgw 9 ^tfg^ cv &g gw 
^figgcgg gw « ' cfriw 

«nt< fig'fitgg fire 5^1 


reigs gareg eFfW *wt<re 
gt^re gtcgi gareg fwtfe 

I 



I 


t 



fe?: irtoW of?M pjfijti 
cgg>g ®vtf% . - i 


\ 


♦ 


^sgtt gsfi gtg, *ttfi ' 5 rftg*t, fitg (Induction precedes 

attraction ) i 'stftgreg gfgi *tfg& ggreg fagffa afire ggcgg*g« 
sfcgfa ?g u«g" ^?tg gfggs ^ttggg cg^g fg^«r« gg 1 gfiqg"t^ 
« ^tfgi egg ^<5 ^cg gtglg Igg^g ^ ajgg ?g gi 1 gfig^g 
^t?tg ^gig ajg^g 5^9'fg gfiggg^ ^t' 5 1 


\5 
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**ftfci *Ni srn »miPt gw* *t*i «m f^fg {fa 

gw *ffipr« ?* i ^ 

*t*i Mrt* f*Sl* f^r^fB mw 
«rffa£ « *tc* «rtfl w i 

«tc* 4*f&* *ra ^f5 f^ii 
C5t**C** *t*1 ^f»15l «ltC* I f*l 
f*ft«fs|3 C&ft** 3R"l 

$*»i ^ <$** c*i? *t<ra 

Mi c*ra« f*R *tfw «ttt* in i 

*Rtvwi i w *?i *r*> ui*$ sm CTfare fswtfsi <w 

c*«w ^*r i §?tw3 ^«rtft csfa* *nrtrt 

fiffo, f*g gs* *w ms m&s* v fntc< ftft*, 

spill CW«Sl ?^STC5 I ^Wf fa fc'ltCS ^tWS Ml St* 
MK C5iD St* ? SW Ml St*, failft S® ^^ta?CS[ A, B, <43t c, 

§ 5 tws *f*sl ^*l *t*"Scs* *tts «tffw g^fS* sw ’t*"t* 

Mrfl 9l*j *31 I $$t*1 CS3 A 43* c I ^sfit ’Mfc B-^3 
’if?'® *t*t*« ^t*3*l *1 fa***! fa|^ MJ Ml St^C* ill I ^5t?1 
Sfat B fa-6*^ 'Sit&ts* *|rtpf ’tfc® ‘SS’ A « C-4* SW 4*fi> gS* 

0)Ss M*fl> C***l Cfcfa* *Prt«f I 'SSS ^Tcws W <4C* T51 *t*1 

$«rt^si fsc®i 4*fi> fsM'ft csst^c* c^t^t^fB ste* 

f**lfs* *lf*C* fal MS® CS C*ft« M^tW Stfac* I SES Ml 
it*, c ffojpft Ki OWfcr fal a CS CStS* M*t« 3{fasl *fa»I I 

S5t*1 ^C*l c gS* «fl*\ A CMS Ctfa* SSfaf ’tfrl fal £** 

;*c^ i xn^tcit sst^Mcs* ^*f5 ^stcs* *si ssi i util's 
M §*rtc?€ W I 

nfhpls 

fi^CTttr *ftW: c*t^« cbW ^ 

^ ^*1 *f3c^5 ^^C9J ^^tc* ^*fB CftMtS ( Stirrup ) 

^srt^sl 4*f& ^sc*s ^f5 c^*:* c*t^« m «itws 


£ 


fes: f^iw cisfa* 






fk? 'srfiii i qfa 0 * 3*3 3t3tt 3^f33 4 ? fitrs ^tffc 33 
«t«ti ^$1 c33*n cBfa* n«ftc< ft* ^ i fai 
3ft '■fl^sitre '»rt^ t l 'e ^33 «ttre f33*l *3, *t*i ftw 3^ft 

i 3333 to cwt mesa's ^t 3 ft«i * 3 , «(T 3 t 3 j> 3 * «dfa 5 ? 3*3 

wire vrM't ^3 i ft**»l C333 ftfS 33-c33»3 wat *3 i 
331 *3 ft^t C5tWf3 ft*3WflJ *f?W (Repulsion is 
the surer test of magnetisation ) I 

*rf^rfs~t 

£3^3 3t3t3 e l 3* ftfi>** c«rw, t**^ «r?f% *W<hp TO*1 
**i 3i *rM% «re" 43 ° tot 3 i{mwi gfror C3tkt^fl> 

^g3-3fac«l «wft* ?W1 31 H?' I 

3t3i « 333 3$ ^3 S5t?tw3 Wf 3W 

^ «W<FF 9 fJTf< 3E3 l tttf C3TJTI ( soft iron ), 

t"»tt*, ftt*3, C3t3T^ ^ 43ftC3*1 (Alnico ) «r?f% fspaf^t^ 

csft? i tftara wa <?ittri « 43ftt*t3 ester t? 

2fa*l I 

CTO • J>*c*3 ft aftew 3tcs «rfv «T33 i 

ft «rtc«3 *ttf ct ftf& *fsr *tc* cvtJW £3C33 c^Nf* 

ftpfl 3*3 3ft3l TOft *31 f3, §?tC33 £3C*3 C3* ( Poles ) 3£3 I 
TSt^n 3[3Ttc3 W1 ^5C«H PlPTO 31 f*fs& ft*53 (Pivot 
point-413) fc*f3 3*lltCT C*^ £3C*3 C3 C^f&t’jfS &83 

ftc* Offt* 35T?TC* ^t3 &53 CT* North Pole ) 43* ft^fite 
affair 3ft*l C33* ( South pole ) 3PT I 

C*l3« p¥TO» ft C3*3 Wtt^l 333 C33TC* fcffif C^TO- 
*F»F ( Magnetic Axis ) 3C3, 43* ft C33*3 3313^ CbW ^C*3 
fttfjC* 5?3f53 WC^J? 'f^lJl 1 ? ( Equivalent Length) 3^ I 
J3C3f3 ^fC^3 ¥*Vf* « SjJtftfo 5 ? h(^J3 35*1!^ •flffiJ ^3=? 
>H3t t?t3 3t3 «tt¥ 0‘85. 

f3C^3 ftfi» 33W3 1 33"33C3f 4)3* TO C3» 

'klt'i *E3 I 





*ttw refa'S *tftcfa ?« «ftf*OT fcru TOT 

’ItqffostC* CT <F<5 fcvl* ^ fcFtC* C&fa? *ttWf ( Mag¬ 
netic Induction ) «w ^aJVtCT %«.*W ^tft $*¥PF 

tot i wfrm c^3 ft*Wr «2tiw tort cwr «w artct 
ww fevtfa sr i artra fevra ^toppr ’ifr® 

«rafc p* « cshw *tTtofa toit &s*rfa 357 1 

wl ^ '“llT’t ^tW, ’ten ^*$*1 1 


1. Describe two experiments illustrating the directive and 
the attractive properties of a magnet. 

2. What are magnetic and non-magnetic substances ? Give 
a few examples of each. 

3. Define: Poles of a magnet, North pole, South pole, 
Magnetic axis, Equivalent length. The length of a bar magnet 
is 5 c.m. What is its equivalent length ? 

4. Describe experiments to illustrate the action between the 
like poles and unlike poles of two magnets. 

5. Explain the phenomenon of magnetic induction with 
suitable experiments. What kinds of poles are produced by 
induction ? What is meant by the statement, "Induction 
precedes attraction ?" 

6. You are given three rods looking eractly alike • One of 
them is a magnet, another made of magnetic substance and the 
third made of some non-magnetic substance. How can you 
identify each by a simple method ? 





[ Magnetic Field of Force and Lines of Force ] 

^i^Si ( Magnetic fiel d); 

^ ti m csH^ 9 f'fTc«i? 5^1 g** fcyft* i 

StftfwFF C*f «J^fa fell 

to i pw ^ yt *rrt 

fcffi ^ ^i 'srfc>r i fag tFta? 

«f*T3 ^ 3ft «C?11 *ftCiI ( #'S faglrpstre <*faro 

cm pro ^i ^n ^ ^i)i 

fag^* *rt« ^war f^f\5 <*ftre 5 jh ^<n t|t?i i 
gw* *rc^l ^1 OT’tfa 5 ? &t?r c^:a?i fa^h$ fa<e?i i 'siffa 
cwfafaf*^ grow c*^ 3 j cfis '^t'lfl ^ffa 

cstef w^ c^« c^fa* *pra 
Jifafa^ ^*ta yn i 

^(SPJIS (Coulomb’s Law of Force): fafas 

gwi *ri*^l ^i fa $3% vren Jit^rni*^ wu w ^ i gw* ^ 

«rM^f cwfe? =ra i CT**ifa ^ 

?$F* g^fifa ^ -2J^ l $f& CW J»WT «rM«l *WC* 

15®!Pra ftsfafts *n :— 

^1^5 ^1 %rf%8 S&fc (^W TOJ 



ffe?: 'f*\t.m s«r^cin 


*fM^t *1 fWSl ^*tCW* CT3*-*tfe*3 , ®«tTORI *rf*5 

<**' fc*tCT* £3C53 *lf%5 I 







m t * m 2 PWfR'RPffe 5^fi> ^ *R"*ra d 

'•refr® 55 45* ^tc*r?r Jfc« F ?sr farci ^rt saT5l 5^> 

p „ mim 2 

d* " 

51 F = K. mi ™^, W K 45^5 #Hft l .(i) 

d z 

f*T. fw. ii)5J. c£|5f^ CT3 5 % 4ftft pi^RR 5Wl 4*TOtC* 

Rf?r£ 5^1 5^5Tt$ 5t5tF$ K=1 55 i irfwl W1 55, 5*R m 1 = m 2 , 
F=1 45s d= 1, ^*R Wi=»i2 = l. 

5^51* 5^fs 55fa C53 1 5t\r® 4* (7!• R JOI ^5tR® 5^51 

*f5' ,0 'tt55 ^55 5fw 45^ ^Ri:55 5=T «torW TO! ^151 5tc*r ^5tC*5 

efrem^ f^r- R. 45 . 4ft? c*w 5i v£i^5{T3ii nR* c5<p 5t5 1 

J l*®t?5Tt5 5*R m a = m 2 = 1, <Z= 1 Ss55 F=1 ; 

.*. (i) ^0* 45! 55^ 5t5 «tC5t’t 5^51 1 = K.-^ , 51 K = 1. 

^»5t* 45F* C55*5 5s®1$5tt5 C^51 5t5, 


F _WlW 2 

" d 2 

§JftS?*l 1. 9 « 6 R R. 45. 4ftft cwlfRftftfe $f& C5* 
3 <71. R 5f5 «wfT5 5^5f fcflflR 5WJ *<5 55 faRI 5Rt!5 ? 

4<ttC5 mi = 9 R R. 45, 4ftft 
m 2 = 6 » » * * 

d = 3 C5- R 


f=m^ 


=T»"^ 


= 6 \st^ 

foftW 2 . 24 R R. 45- 45*5 PwnRRRfe pfUw cbYw 
PHP 5^^$ 8 C5. R '55R''® 45*5* <71*5 <§55 ft*5 55 fap5l 
*f?t5 ? 

45TC5 mi = 24 R R. 45. 455* 
m j = 1 * * " ” 

rZ=8 pi. R 


P__ m 1 m 2 

da 

24x1 


= ^ X - i «ft< 

o 2 

-I ^ 




« 77C771 

<2(1^11 (Intensity of Magnetic Field ) : 

1^77 4«T7 ^Sl7 77C7C;57 ^3| f<r?3 ?9, 3)^ «T7t7 ^at 

’raft 7C* i cTfa* ^iwctw «p»tc77 *ffa*it*fw ^ 

'^rt^^rr 771 ^ i c^t*ra GFta7 c$u$% 71 T^c^tas? 

CT'fa'® f^ps 47$ 477 bm OT Stfac* G7 

77 (2^7* 53 35l5ft7 <£ 7CTC3? «it77J 7S7 | 

«2Tt^C®TJ?l ft. ft. 47. 477C7 ( Oersted ) 7 J 7 | 

C7E77 C7t7« ftHJTO 47sf& ft. ft. 47. 477 CW7 $}77 ^fw 1 
^5t^C77 77 ?3, SStTl ^3>C7 ^ «tt77J 1 I 

4t77J «ff ■57t7 ! 47fi> 77 ( force ), ^§5t7 ftft^ ffo'e 7tftt7 I 

^57CWsl ^77 <7 C7 ftt7 flRl 7C7 ^sft 77C7 i t3[7 41717T3 f^7 I 

7*®1 Cff^tl Tt^tf, 7fW CTt^'Q ft*** 4f777 H 8^7^ 

^5 7t5l ?&7 : 

ft. 1%. 47 . 477tsrr7 cw? ^77 457 77 =h vsi^ 1 

•’• „ m Tfafa y9 *t *f = mH m 

^Wt53*i ! 15 85<{C7r5 417C7J7 47fS 10 sifsl 

ft. ft. 47. 47C73 47fB CW ^73 7^ 77 £ff§5 ? 



*ii!R f^3J : CSfa7 W’TO 7*717 %t%t3 ftr.-ft'ft 


fttffg 77 = mH = 10 x 15 =150 Tgt^ l 

G5ta?F 79JC?«(1 (Magnetic Lines of Force): C^t^'Q 
C5fa7 77Wai^ 7W 47$ C^T7> 7" I 1t7 $tfctt7 7lftt7 V§5t7 





»• 

evw faroV fic* »prft p «tiv p i sstp* 

TOIPUPI ^i&^Rffcr csto «tTat*ua ffa PtP pfr® 

pi *tnf‘ ‘-MV| V' -51$ »n^f6 lffa«l PTP flftfl 

<i**t:>< -nr, f;.'. f- ^[-- r.p at*fl ^®n ^caapfiJ 

apTCJ *i&fc .. -*n fat-fsttfH a*fitP ^T ?1 f5CT owtst ^*11 

f&C3 <?**lp| Vf.f3 g OTW 'Sfafta? ^1 ^FWI ^Tt5 I 

f<jf«s; «kyr fafp f^s ^siwcaRi arrrogi 

PC* *TR1 I ^ «ftc« 

<§^f5 f<\ ^tfpi fa^jsfa ?^ea*ria cat*f a=fc*i a aM«f*f 
*ftpf m §?Ttp c&h^ a^can ^c*i i ^wrfc C^t 5 ^ GFl^P 
GTOiS 3?G«CJ G*f ^JFCSafl faf«S 

oat^i? fw* fk&M to iWr c&W 

^£5f I Pta«tTa CT CP^S fa^C® "*1*fa fetfac*! ^ fa*p CbW 
arfawra a*ca i 

pCP $P ea* (at ) P*1 fiRC^ia ftfC^F P l 

3Pt* aft ^fi> c^lfe faftp ^caa 5 <1T«al a«a P* ('Mfa Cota'S 
pep &§a caa 5 :^ ^fw <3pa jjfe'$ a'fs§ 'tf ^‘1 caa* z$u$ fafes 
pi ata ) ^t?i pft*r afci c&W Po?n aataa 5tf«^ s^ea i =sfV5?K 

CTO C&H* ^G^G® G5t$ faft^S ^G^iF G*T *W 

•tcprfi ^sfinri pc»i «ntw gsW^ ^g?^ ac^n &tw 

c&W aaicpta fa^si *tv®l a*ri ala i 

c^^'8 dfaa 5 c*r towtc « ataTsjata *w 

ppttft <5 W*fJ a*tca*tta vltc^p afpl Wl ^al 2Fa I 

G^fa^s Pf'" S c&W c^cai^ 5JW«t^t3 Mda ^lt<fI1 

^Fal p: 

(l) Pinwtteft c 5 )? 8 *tfp ?tsi 'ffri cwcv 
aic^n ^ca ifia^ pep ^fa 4 ! c^a* ^c'® c^a* *!% 

*«rtJn!l < *nntc%j c#f^ cw« cw? ^al? ntfiil c’R 1 f.$?s taf^a 

vti ^a h* t ^siu ^ atari ^afaaf i 




C&fa 5 ? tt WVtl 
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ftT® i w ^vtsfa* cbW 'srfat owi 

{ Lines of Induction ) ^*11 ^ I 

( 2) ^ffe *irani *<Re cww to 311 qfa «nrffl C5*f 
*fa® ^®1^1 5^c®i cfwfaj^ sfeffe «wra fc*fo "ffo frW 
«lRt *K*I «2tW9IIB wffe 1 fal 

fajra «inc»n* ^fB fat i 

( 3 ) WiWt<9fa 3*?! tortJ &VS 5tt I 

(4 ) ^9ic?«rf«far »fai *r?r*RiWF •ftct* ffa Ifa^i i 

«ltw ^ ^®IC3*N : C^T3« 'BCTO fas3 fall 3»mi 

^t?1 ^ ^5CT?t W*CM efRiW* fas fa* ?%* I «tfaj 
*r$ <:*% **ic*<it* 3Wt« ^ c^ stc* i k? 

attwftfife wntofa *w atfaifaftfe wk*ri ^*wn w- 
*ifafa i faR >ffac^c»i^ ’tR's ^»iwcara «rfa?ij* 

3ffa *pn?*l1^ i 

^9jC^>a ( Uniform Magnetic Field): 
■C’P'R'S C5fa C*PW *,M 4ftW ( fa 'ifK 3fa1 fa3 fafa ) 
*tc»r ^ c^i5^ ^5j c’W im i w^tanr ^«ic?WT«fa 

^PTl^t 5 ! 4*t 3313 *tc3 fal*. 3fa 


---- 5 -— 

---*-—- 

*i5R fa: ^sf fa* m 1 ** 

WIS3 « C^R-e TfPl ^ TOti 5pf^C»I 33R »TvW TOBK1 

^ c'otf I 


Earth as a Magnet ] 

'srfasi ctPbiH ctw *»itfcn, , ®t*rfoi *i 

^fet^p f*p»fe ’flfas ^ro itfaij fe*i »fai rtifet^ffe 
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wf«M «tiw i art^i §*n» ft 3 ?® ^fB- 

csta* cww *w «nt*t* m w ^sro **i TOtf** » 
^ ^1 ®tTO S^t* ^*TO CSfa 3 ? C«R3R Sit 3 ^]* 

ffiH-fttf 1 **to t vs^fS fa«n®r p^iscn *srcl **i ^ ^ 

^Wl* pv q< *fc® *wpit* **1 faffa cm ^fB 

«jR^I?f c®Wfa* &« « iffa*! cw* 
«l*ft® I cm C®* *f«1 

AB f%-tt*I *t* J>**fB «Rf^® 43* A >« 

b cm i c^tfe cwti? ®1*- 

f5%s C*«lt«fa TO *F*tfT 

♦tfet* fa:<H *f*c®t§ i ^®*fc 

7^ry~rz^ $TO* str® if«t% csfa? 

^s.p. w**r* *nf® «iwi **i 

*"R ft*: Ifflto I’m ^rro I 

«rf>wi srtft gfc^r »rcw* w « «pr cm siw 

«rM«i ^ i (TO® jratsre &3* cm &S* cmm ^ dsf%l to 
'fl 3 ?; tfM cm 'srt^‘1 ^to i «itTO* j^sh^to ’jfa’ffa 

A <2ttC$* ( %WR to ) CST^PC^- tfpF*I cm *1 tfppt *wr3t « 
b dTra* cmm fc®* cm *1 ^53 cm mi w 1 *t4\\ 
^ wi ^to* «t$® «rto* f**tfl® to* *t*i $to* 

to® *fto ** 1 55 ^ to® a 

® b ^rrc 3 ®^ OTP*sre wire* cw (Blue Pole) ® ^rfsi cm 
(Red Pole) m] ** | *tOTfo fcfftT* *TOC* ® 

**ri *t^c® to 1 a>W wwsfa ^cm ^c® §ffoi 

?cm *3TO '^to® ?? 1 to!* <f-^k cTO® TO ^t*f 

wftp*! S^C® fe®CU *t* I 


( Magnetic Meridian ): ®t*Wcat* fe 9 !* 

*fTOi £*? Tl w ftfiri fa? qft* ^ 

fyn C5\m *ccfN toi finii fe«fm 

(Vertical plane-C’F) ^Ttc^t^T *tfzm «l«rr$^l Wl 

TO* csW »i^fi c®tc r 'ftf^^ *Pp«i **t** 



i 3<n*»i * c&W «wre*i c*tw 

'srftss ^ i ftjflfe ( Declination ) ^ i 

s c^fa« Tfc3? 'f-csW wvrt«f»i 

W 3l> f*C^3 >lf^5 C’Ffa'S C^Ttt 'BftTO 8ttw I ^9inwi- 

«f*i frs* c-nKtcf fare ««rfa*i c»rt»rtpf frrara fare 



*«R teas: 'ffai c^tt^H a’fl « w?Wta <*ra*fa 

; [ C3R*r C5fa* fat^re^ ( Magnetic Equator ) iS*F3 SROWI- 

■afsf ] ; C^tSi'S , 5tt3 *ff^5 ^fafffa 

c&W W3*h G3 «rr*r5 «rrc®rtej Tft?w 

G^V?^ 5 (Inclination or Dip ) | 

^tra* C5fa? «ftfatre 

^C3T 4^fB p5F-*t«TWre 

C^t^'6 'SfC’H 

TfaR I *Pft fc?.Tre 

^>W!Pi? C&fa? 

«(tC5rr5I ^tC5R Cfrfa 5 ? W®re «tff3E*l 

fapBl ^fare i «WTH &S1 
^far* *tfas rett*l 'SftSxs 
jfcfl *W^t3 *fare 'StStS- 
TfC33 I f3j=d%-^e (Dip-circle) 

3tt* ^raf5 faiths I 

C*h-‘^F* a ®ft*T ^1 Jpre (Navigator’s Compass): 

refars n?? ^f*r fan ^i«rnr *ttre ^st*i ?&re 

*rffl C5fc? STOTSSf ^fa* I T33tt i&tre fa* 
fafts* fcrec’SJ wfa **i 3ttar i CTVvntn raft ^ 



••sRfrai: j* 
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ftffa I «lt5tc«f m3® P ^TC¥ oV^R 

■<1911 ^ I ^fB <11^511 <Plv§c^tC^ 5T4f®?l COIR'S 3JR dfrlt 

gW-’URtPF If?* 4^l'5tW ^1^1 ?S ^tt® ’WT’Fni 

'SftCTC® Fftf®* C*« HttC^F I fe*TCI 

CSl^iT ^TII fw fcljjff TtW 'ffa‘1, *$*, ‘*tf*5 5 T «P?f® 

ffaafa fBfc® *rtt*: 

( pivot) ^§*13 

c^ca Tf*ra **i s* i 

Ffaf®* nfsfrw ^fartfB 

mi ^far-tfS <TvCt 

®t*r mi «i fH- 

( Thirtytwo points of the compass ) ^t«T I Tfftim Wl 
*i® 5t^f®fB $tEB3 'Sffam 5W «ltw I $!fB til 
^1 ^tt® «ft5lW3 CfW !?t£*F 3t®Tfa* 

3!t® ftp® hi ’ftc? i ^srfRt? mTtw fam «tc»hr 



( Gimbal’s Support) I 

C^'H'S ^tCSRJ W7$«i fa«fa o stt 

(Sm <4<m *mn mi «i[fri i *wwr fe*n 

^fB wc^wi <trfmi ®n^ ^fB $iiM mi ^ i 
3 ito 'Q cm* *w< cm ?tc® »ntfci mi i mm® 

^"•IR ft^Hf W *lf!® Rl 5^1 C*R« CTTC1 

wR® «itf*c* i ^sps ilc<5 «ffu i*t!t® 

Wl *"*lt*l ttfett CFft* «W 

»ra»inniflfa ’if! 1 ® *pflwr»r m 

?? i m cmfBc* =11 Rt^l m 

\ 

®T3i ^c»i winutfB 

^tCTtST UR3 CbV* *rci®tm 

f^ c*n%fij 6 fttfr-i *fm i 4 * ’• ^ ^ Wl 

<ntf^ ^®tt* *tci* *1 'sicsl^ ^tfil ( Stand ) 




C^W ?«IWv5 'S WlWl 


8 « 


’if? 1 ® ^ >ntnt»i«tw Bto *pfart Stfan g?-q?i ?rtc® 

*ftnr i ^ «a<R c^!*f v«o®t^ fa$*t , 

C^TTO gqror m TOl* VRVft fMs S *]tA *ft® 

<^mt1% ^®trc fe*f? fart osW iwr®®i *ni 3 ^ t 

p^rfiifSw c^tc^s *t*tcsR[ ^ ?tf*isi 



fe?: csRm? 'srarfa f¥fa 


C*f1*lC«H <3WI I dPMftC** ^tcw 4*f& *"*Tt»J ftfet 

TW1 ^ I ’PWt vl|*R®tt? ^ *TT?t:® *F**ft3f f ifetfB 

^®H *ift® »prta*t*i i tot!* ? w rr j T $faffa to* f^F gwfra* 
^tC^Tt^T tfftTO CHS 5 C®*i ^ffal ; ^fa*| esW WI «*f TOfa* 
*t*tt t?1 'f-jj'm^* to CTt^'9 jw m i »at 
5 P" , ffa st fa? stfB f^®5 f£s cw^rt ?t*r i ^ 

^ftsl >a?t affast* toi ?t«i i #fac? p?*m '■m 

C*HRI ’Fftf ^tPrai ^ ??l ?t? | vi^ *rfa 'S j>^? 

>f?rf^1 s)<r®J? ^tc??r gtfB fa^ctfff ?fal ^f5 *fari * 1 ?? csj*rt ^t?l 
^ l jrecro «r®j? fitter cs’itsfa vs^-va?f5 fr*$c® fail® ?tr<r i 

fatH ?fa? i 

c^ « f®«tt^tnni c*pp s?fB<i ?j?*rfa ^rtfa^ j>TOfi>* 

fafat ( Equivalent length ) *\HH 1 qttc? I tslt? p?}B? 

^rfftf®? h<fi ^t?i ®t*r ?fa? ®wto 0-85-^ 

*&? i 

Wtl (*Ttofaa) <^f?1 (Mapping 
Magnetic Fields ): C5^^ W?l«ttisfa ^tc® c’Fcani «lff® 
TO «jt?11 ^rt W I OF r^e p^iT Ftftftw cbW 

csW c’fc®^ «rt?i ^i trrts i ^ ^?rt 

, c^« cbH 5 ? ^ii ^ws *rm \ 



8* Wtffaal 

caaa <na«ltfa pa ^1 ata afawi'e 'jfafta cbW caa» 
a&rfa «ltta i apsai* Rtaal ca w VCTon aai RlwitRl afaa 
c^ ’R^s caw <f-pa 'e ^at® ptaa afafa® cawa aat$ fatafre 
a^a i <f-pcaa aacaca paffa faf®a Ra^W a^atw afaft® 
c^cas^ «or« nfaaf®® afca i 

(0 c^itetjrara ^rtetorc (pcaa tasrow fc^a^«& atftai) j 
a-ata ftfeta atattai aft® ^arca cstaa a«o®a fa<a aai a^a i 
catena ^aa paWSa c&taa Rata aarecaa aataata 4a?, §aa 
cw cstaa §®a 5J5 afaal atacaa feaa atai a^a i atawa ^aa 

v 

\ 

v 

V 


/ 

/ 

/ 

/ 

«»at feat: caiuigtaa atetcar c&taa wcaia ataffea 

pcaa Btfafwca catatp wt^ai areal a^a i rw cat^f&a $aa Rt<yn 
ftalafta flea c$tal fata ealatpefa pcaa stfaffaa faftfc caata 
af*a® afcw i paacea ajstca catata ^aatsfa Rtfafcpca afai® 
a^ai ccfaa aacaai aataa afar® a^a i ^®at* ^ caarefa^ cisfaa 
aacaai i 

(ii) a^rm ^f^ta ^rteflFtf: (pcaa §®a caa ^®a\at 
atfaai): a»ata triJta arafra cafaa wstaa aai a^a i 
catc$ ^aae am am Rtffaii ^a $na pafrafifca fe®a caa 
frsa^at «aa* csfaa m efitaa aar$taa aataata afaal at«n aa;a i 
aro citaa *m< e pa jn aaftai oieai aaa i ««* a-ata #tiMfika 
pcaa ^a ettcaa (aw aai ata Sara wa) ate* aw ata ttfcta 
$ «Ttsa aicf $f& fa^fra areai a^ai a^ta trfetfca aat^al 
mala ^arntta aata a^a ataios fa®!a fa*?a atca $aia ^a «ita 
(^atw afa t i caa) atca i ®tca ^lana fa^^tfaai ^af&fl^ caai 
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^prm 3^1 ^ i cwi ^ «r «&n fo*tfte 

^Tt5 c»t3 i '“rt* wwfti cati g3^ apw ^3 3ft3i 3t$E3 i 
^ < ®tt3 £3C33 Bfftftt 5 ? 3t«& 3^03* cwi * 1333*1 331 « 

*r»tto $1^1 ^1 -arci* C3*03 f^c«f»i *13*13 ap5y 331 

^»i i «<tt«f»i? fc*t 3 fc*^ ftre ^tftn ct^i ^st i 3 w 
TtRc® ?tc3 cita* 33C33t«fti &$3 «* 3tft3 j? 3 »n^ ^ 
<wro «fc3t 3 £3 i 



««=*• ftai: d)T 3 


cme jrec 3*3 3 *tc$ cbW c*tm «p®t 3 t? «R*i i r C 3 ^i 
Tfffrrfii c 33 T«fti 3 c^rcs ^-g*w 3 .«W 3 fafl 31 ^ 331 ffa's 
*rfc3 i qj3 c^tc^r awr pc33 4t*»t3 ^*1 ^$31 'S-JNC** 

«T®t3 *WF 331 3t3 I £33* &F5 C3% ?C3 C’tFI £3C33 «1*5t3 4tH 
«1tt3 31 Ws ^-£TO3[3 s?35^ Vff^*l 3^C5 $^C3 33tW3t»f 3*lC33t«ftl 
*rt«3i 3t3 i 

(Neutral Point): f3f®3 £3E33 

3faftF5 w«fca}3 Wick'S fHrc* 3ft 43fi> £3t3*3 «f* «rf3»iJ 
* 1*13 £ 3 t 33 «f 9 -srrtwnr f$ 3 * 33 t^ f^ * 13-33 
33 3513 ^C»T ^ ftsfC^S ( 31 3 *n 3H ftPl) C^P'M'e C*W 3*1 
ftm 3t3 31 I & f3=^3* (31 3^#f ^t3t3* ) fcwtfo ft*^ 3C3 I 
tortfk f3*5T$ C3*T3'S cstk 3"*tl3 $tfrft3* 3lftlCT ^t£3 C3 ftt3* 3H1 
313 C3^ ftt3* 3C3 I §313)3 ft 5 ^ fe<53 ft3l C*t3« 33^331 

3t3 31, ^^3ts 3*"*1t3 ft&te CTtspe ftftfc ft^ 33t33 3tt* 5fl, 
* 1 <t«, §*13 ft^-fr *i «W-t 3 JC 3 s »1 I 
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fi[*^ fosfa «WT^t 

^^*1 sFfsrafa *nrcs ofil vtkw * ' s,,^, * f ^ 3 * 3 Pj ^ 3 ° P* 

f*W' f&s* ft si C’Pft* 



*»rcwi m ^ i 

'Sft^tFT c^ss* 

fH‘ 

C&W TOlUl Si 

Wf’Rfl ( Magnetic shiel¬ 
ding ) : «iw8 ttcss si 
Victor cwi^ sireis tot 
^ sfB ■Rts'l stftfol 
srftcs stcsis orestcsis 


's.bs?^ fra: ^^19 ]jss c^rai 5^9 S-pi r fegrs St£^ CStS'Q "tfsPlt^ 

«Rrt *& afa* wn «®ft^ fn g^s cw sftc*! £SS 

-mtSlS ftlPPM (deflection) ^tS J^S 1»rW *wfWF 


Sf^CS I tfBl 

CSftH *!TP® testft 

4sfi> StO* J>SS 

ssrlsl sifttw j>s* 
nststs frw*r*i *$cs 
=»11 f% 'f-gs- 

S^SS StSTS gS 5 ? 

"t«iW 9 csft^*^ vi 

«t*t« *WJ S?1 ST^CS 
=Tl I ^<t«- £SS 
•WWlft CS CStS* 
fts SSfSS ^ S ff 54 



* filCS I C*Tt *t S 
StSlfl!* SSft^S* Si 


*l*R fra!: *fWfo pmro JjSTS* N-ORP 
feats stftsi si cafasuro « fef^to ft*?f 


^fasl CSfttSt? ^fSKtS m frtCSS ft* Si ^StSS fsf *V*f C«ft»Tt 

fWI sftre *iin i 



dfa* e 331:331 


^331 5*313 ^ ^-«t^i 

'f-j** crew ft? fatfH 5C3 «rrc*Hw Tl«* ^-groni 

33t3«rt3 3f?^5 33l53t®( ®tt3 53 i c^tt'e 5^3=3 

c^caj 5 3%® 5*63l3 3?3J *f»rt5t3 f3m<! 53 I 3(W ^Jrtu 33Wl 
5^ <3$3t3 531 313, C&W 33E331«f5( $15 31 51^3 *11333 C^w 

5R131 3 ttro *tit 3 f¥« #t 5 i c®n?i 31 csW *mt<3 *H33«i 



C5* 5f33l 3ltre *ffRf si i '®rf^®i ^-£55 31 *ra c^t^ pt53 
35FK3I cTfJT'S c&N5 ,s tHt< 3tfac5 5lf3%53 «il3 w? 35C33I- 
«f«T *t CsW *151^3 fes53 <*£35 5C3 *43t §513 fe^3 fori ^35^ 
fitter C^ffaft?! 31% 53 I *4^53 35(1 53 5 CbW *Hf1t<3 =jpRl3 
C%5 *fot<3 «£3’SK5l ( permeability ) C3 5 H I CbW *tffc<3 

fo®3 C5lS* $151 *(“5 3lf5E5 C»)t TfW C5t3'« etta? 39ml 
«JT3 vitc* Si 3%*!^ 53 I 5<ts ^ 3=151 TfafS C%5 <S}®t3 

5^c<® 3%" 31C5 I csfa 5 3Wl< fsfos C5lS* 3151 31 «fl5l3 

C3«3tt5 $151 ^1S 3lf5C5('« *flt f*^3W3 C51S* 3jfoaR 53 Si I 

*flt 4(«f1^t^5 C5tS« yW.? C&fa5 «F6t3 ^ 531C5 C&H5 **3C3t3 
31 05% ’*(133*1 351 53 I fkai ( ^ S° ) 45$ $>3C53 3tSCS 43fB 
C3l5t3 *mf5 3131 5^3Tt$ I pt53 35CW1«fi| 331 fotffa dfa5 
*foC<3 331 fan farfCW I '3t°f53 $151 ^1C3 C51S 33C331 Sit ^53l*s 
C 5 t 35 C*P 35 « 3 ft I 


II 3t3t“*f I! 

C^a ( Magnetic field ) : C5lS« £3C53 Fff3fo5 C3 
5*K»( §513 4f«l3 5??f3 53 <515TC5 >> JJ3C33 3»!WS 31 C53I 3C5 I 
UpV* C53 *35 31 >35tf35 J>3«3 3131 §*.*1* 5^5$ *t£3 I 
8 
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c?99 cwfe ffli « m 2 49’ 

9WJ ^ d *fc»l ^^tCW5 W 4®f ^ F = —I-” 2 *. 

Wg 

i S&q: C*^ 5 ( Unit Pole ): $*fB ffo TO C99 49 PI. ft. 
9tf9?i n?"^? ?fa 49 *tfci 99 «ic8t*t 9t?> ^sfctw* 

<2ttSsI9C9 ft. ftr. 49. 499 C99 91 49 9t4l 9"9fl C99 9£9 I 4§ 

^•sst^tc* F= m, j" 8 ?§t9 i 

9®tC^*C3S3 <£jf9®lJ ( Intensity of Magnetic field ): C&fa9 
C9C49 C9t96 ft\c^ 4*9 s*99 C999 §99 C9 99 ®W ^ «Ww 
*2| ft 5 !? 4tt99T 919 | £? 9*W49 ^3J ,2tt99J 99ft 49 *n 491 ffic9 

<99fft*5 SSt*tC9 ^99 99W49t9 I 

G&W^P ( Magnetic lines of force ): C9ft« C&W 

C9t4si 9t*tj c? 9i?ift9 ^apM<n ftfe* ft 5 ^ ■sift^s «*K9 sit9t9J9 
fif9 fttfft 9t? 'S'i^tre cste9 99C991 9t9 | 99W319 -srfaaj ^spitu 
99«9t9 999 ffti nt^ i 991^919 4^ 994 99 ft wftM 99C991 
9t9l ^99 99C94C9 <£f^t«r 991 ^ i 

'^-^^'9: ^ftff9 £99 9ft ^ *(ft% 9faw « §<st9 

^fB C5ft9 C99 9^ I 'fftp'l ftftft C99*f& 9l9t9 e l £91199 &§9 
C9?F9 99^9 ftf-il 49t $<g? C99 919199 «w 99^*1 

ftftfc i W9»tt«fft vfftp'i ^gc? ftratis i C9fts 9?i9f999 

^tW9 ( Wi| <319 91 *t^9 ) 9^4 *jfft^9 C&fa9 95CT3K9 ^51 

<1?1 tit? I t9ft« 9tW9 <| dft9 W*FWJ «tt9ftll9 ft9 
«R{ff99 9f*4 C9 C9tC«f 'Slt^ ?? 4t^t£9 ^ ^tft9 fft*lf5 

( Dip or Inclination ) 9C9 I f99ft5'ffti9 ( Dip circle ) 9191 

fftf% ft<9 991 9t9 1 

( Magnetic Meridian ) s C9ft'Q ^tft 3{9tft1 
£99W9 dft9 ft?1 9ft^5 ^*r1? ^ 

C5l^9 ?C«1 | 

ft 5 ^ ( Neutral point): C9t51« ft 5 ^ ^C9? 
’WPWai^ «t9*ll WHU faftte ft 5 ® ^ ft*5C5 

C9t*t€ C6^9 «ltC9 ^1 49* ^^1X9 ft 5 ^ 9C?1 | •^91 



C&W WTOj >e t b 

csta* c’pct jrcre? ftfea ^Ttw f^f>ss ^tw sftfB 

CsWf «TCrat»f ( magnetic shielding ): CTtW Tf a W $151 

C*!t*t*«W3C«t Rfiml f*fC*T ^-JPfV « *rarfw *TOWt«f«l ^ 

Ttara fwl 9 ttc? sfl i csta* *nrarto ?? i 

1. State Coulomb's Law of Force between magnetic poles 
and define C■ 0. S. unit magnetic pole. Two magnetic 
poles of strength 5 and 7 0 • Q. S. units respectively are placed 
4 c. m from each other. What is the force between them ? 

2. What is a magnetic field ? Define intensity of 
magnetic field at a point • What is a uniform field ? How 
much force will act upon a pole of strength 5 C. 0. S. units 
placed at a point of intensity 10 oersteds ? 

3. What are magnetic lines of ftree 7 What properties 
are attributed to them ? What is the relation between 
intensity of field and lines of force ? What is the nature 
of the lines of force in a uniform field ? 

4. Oive a brief account of the magnetic property of 
the Earth. What is inclination or dip ? How can the dip of a 
place be determined, ? 

5. Describe briefly a navigator's compass. 

6. Draw magnetic maps and point out the neutral points 

in each of the following cases : (i) North pole of magnet 

pointing North , («») North pole of magnet pointing South, 
mi) Magnetic axis perpendicular to the magnetic meridian. 

7. Describe any method of mapping the field due to a 
bar magnet placed in the magnetic field of the earth. 

8. Describe any method of locating the poles of a bar 
■magnet. 

9. Explain briefly with diagrams : Magnetic meridian , 
Neutral points , Blue-Foie and Red-Pole of terrestrial 
magnet , Inclination or Dip, Magnetic shielding or screening. 
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[ Molecular theory of Magnetism and methods of 

Magnetisation ] 

GW *lt83l % 45$ pw ^1^51 

^^1 ^f%c»r «^fi> '®f«l ej're fa’tiH cw *5 

<5t$1 ^nfa ^fS jrere *tf5«fa 55 i ^5tt*(? <2)c^]^ 

'SCfaH «tfel $$ $551 551 55, ^1515 fittfsj* $551 ^ fa’fft'S 


N 


s 

t 

N 

s i |n 

s 


N 

sf {N S$ \NS\ £n 

s 


v5»5|; ftas: <stfiscal af^te 5$ c5?P5 ^«.»tf% 

C’PpftPtfc ^ ^f6 pt5 9 tf5*t'» 55 I ^«tt5 aRfflSs =»tf«5l 
C5tC«T CWfafaS ^5 9 ft'95l 5T£C5 I ^51“ *31 

5t5 £^5f5c5 ’f^sj '8KC*1 <5tf§5l 'St^fa-S 

5^f5 C55 «Rf^5 <451 <45fi> fafes &53 C55 5t 

VffVi C53* 9 fT'65l 5T^ '5(5'® 5 I 



8 » 5 t ffear: «t£ 5 * C 6^5 ’Hfttf 

«Tt«tfw 5^55*; <<$ 55* *tfwf &5 faat^ ' 6 CW 1 * 

(Weber) 'STftfw ^5 ^5'«t5 e f1 *OR I ** 





tv 

^Itca entire cfal ^ ( molecule ) ^ 

cwftftfc 41 -fiiffB ^*j I ?“5tf5f^r.<p 
( Weber element ) 11* i CSfa^ W4 gu* H 

«f^5P ( CW IWW ^fg cmst? 5§1 11 cm, $51 

J^fl 'Sfl'tfas $11 ^t<Tl 5$Z1 I Tl% CbV® *(TftC<’ 

JjWTOfa ^C91tCSfC9l1 ^5t« ’TtStWl «<|ft* I 1Z1 

*mi “tfeftfti c*f*«fa n^zn «i^of^ ^4 c*vm 

c*i i <?it ®sj Ttfc* ??c^ §^c<w c^i^-q *w nt's^i tim si i 
fl^ Clll* vfit €C33T3; &1firH'®ftre nft vWSTTC JTt®tWl 

ci vs^atra ti* 4i-~ f?*ff|« £fft$ 

^s^ssf*! wfa't cw qtre ^1 5%zi $ 



8 »«R fsi: g^fo® csfa^ *PT|C<5 


-jp^f5 cn ftfa'i OTpafa* ^f5 ifpfi a? 

51 ant jf'sfifo »rf«rH«i csta* *i *wj in *r®<r 51 i 

f^est^ (Ewing)-^?r sre 'Wfw c.b)ii ’Wc** 'Stwnr ^*1T*rR 

11 ^ ^fg st^H ^tc? *iT»ttai i $izi 

nfiiT 5 ® w fcytnr* srw-sfai '®tf®?i tin ^1° , ®t e rf4^ gw«f»i 
f[fW JffsST® ( ^tCS v£^ ST^fOTB'e ^HtCl I 

§>^£•13 ®Tt3l 'S ( Degree of magnetisation 

and magnetic saturation ): *Pn«fcv gWCT *1^*1^ 

$>^R ( magnetisation ) 1Z* I '®tt c rfa^ fW C6W 

'SPRfa 4S*1TPICTT<5H ?^C» ^ ^^51 C3*t3 >1^3 51 

ws $^*fg ' a ><f«- gwro 5it3ji *tn i w ^ s'jw 

j^i *rtiw dft*i5 wr ®*rt?R«fa «n *wtonrw 

CWt? »lftl® ^ ( 8 i 5fc ffes) I C5h?F 





W«ffwl 
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( magnetic saturation ) ^c®l l c ? FT ; l'S C&H<P ^c<p 

C5W pf** ^?n w ^1 1 '=%*< csa 

gw ’tfaT® **i m s»i i 

(SjfaRTl ( methods of magnetisation ): flfap 

*t?tW (i) (ii) wfCTT, *HTC1 (iii) fw*« *Rm TOIOU 

5P?I1 ^TCiJ I 

(i) vfa wfirl : fa* *itm: 

0?) «*K ( single touch ), (*) fcr$-"*rf ( double touch ) 

(-5T) ( divided touch ). 

(*0 % AB uwfB $"ffc<5?l 1 NS N «rt« 

AB ^ filths ?? re «lt« ( *t* ^ A ^re B ) 

*%!l l 'srfaH A ^re o nfa 



*fa?l1 ^fsRlI 5l«?t1 ^*T I ('«re^ 70^80 3T3 > 

AB WBre %5?f <$?i ^fwi) 

«rfat9 vri ^ i ?>?Tre A «rrre c.w « 

B «itw irPw cws ^*rf% i *wtvi fasra p^w 
CW* tf'SfS?! a «rt* ^re SPOT! ^ tftre 

Wrtff cwa c*w §K*f* ?$re i AB W'sfBre 

5$ ettre ^f5 ppn fanffa cw» frrc <n%?i p** 

«(c*ii ^ i ct «tw «cuv to>*ni *wi *w* ft*nte 

C*lt ?t%'3 I 

(*t) fas "*t*f: «m%<$ ^fB pw* ^fB OTW 

*wncw stfarl ^mtc* *«fB c^tfe vtfxn §**1 stfasi 

AB ^"HTW* ff'affa *WfC* 3 HI ^ I p* 4 $ «WTfo 




SjW* 4« 

qfoalqfaNtt A fiitc 5 ® ow B -am* q%i ii«vi 

»rff^5T t 'sr^^^lt? *1^ 51W1W «TW ?^*I I 'St?! *1? 

ab ^to ^®tc?r ^l i ^tcs ab ?fxaf5 



jw* i c^isr top &V{ cum ^t?i 

8® ^ fsai ^f| ?rto i ab W'sfo ^}c5 & sm*? ^fS jrewr 
fanfte ot* Tifto « «t<R i «*K *rc*w 

hs-"^ &H35S5?! 4}«ft^ I 

(^t) ftfiff--»K ( Divided touch ): $'|f5 J>WW $$ fanffa 
CW *W*lfi[ StfStTl AB ^tCS? ?sf5 0 JlfWtPl 3M1 I 

g** 5^f&<! & tfft« < 5 $ ?tCS <rf*T| AB-<5 fc*fl 5^to 

& «ttv *?1%i 9i«?i ^ i fcntra srmtw 



lf«tc«r ^firai «i«n ^ i *fcrc*f ^Prai ab wsto 

fc»|%tfcr| Stfasl «&BtC* ^1 I ^rs AB ^fg 

jrcre nfto l w«f5?r to c*t^ c*iw ?to 
^1 as m ffe* ^n qto i ab to sftto 

fc*ttc* ^ fitter ^fi> i^zm finite cw *tto stlt^l »w 

m i ftto awn’l* "»K «wtfl 3 to ^s'ss?* i 



W<fwt 


<4* 

(ii) <arp^ WW 

c^W'Q c^css atftcsi sicff csfa? ^Tc^rcn?» 

Svtfo ?a i W'sfBg c.w^ »if?® »ramt®r«tw 

affair W* 'S ^ t W'sffo^ «i|*$ ?H^Ft Itfvil 

ffa?l <5iR§ gW ^Tft^ I ^T5t C^rfft^ W« ^C*l 
Tf?t =11, C^ai ^C3 '»l*t J iTfa<5 tS?t3 C*t*f *TR I 

CFfo* c^3i ^3[ ?^T=[ 'Sftc^l C^®3J ft^Rl 
'5tc^ 3W1 wra cbH* ^JT«*t ^R1 p?<s 



fcvTO $3 I &rV®TC? 'SRfa^ WRR ft's ( C3*R «t?1C*R 31^*1 
«Tgfo ) dfa$ 2TRESR ^Ms*t ( Vertical Com¬ 

ponent )-^3 tfjsgtt? i?)<fat*| 



8*3* ft3! : 'BN’fStffo SfiSVj^F 


ift'Sa ^”R ( Insulated ) 
<T^53 s»R S^t^Sl ^ 
S5TC3 'sftB*. SRI? 5t55T$£*I 

?$ ^?*s C®Tt^"fC “F "STR^I 


«ltfoa1 ’Stfl *ff*«fte ^3 I 

'*R?‘ 'sTC^ SHI 33- 

ntf^C'S'e ^fa% cbW ntt^a 
3T31 J>33"5 &V*f« ^5 *tTW I 
t^TCW* dfa*'* 33R3 

st%5l g3*R fapfl W* « *l^r ?3 I 
(iii) ( Electro¬ 

magnet ): #tBl c*rf?R ^fi> 



^C3 I ^ '<sfS!RT 

*ffl C«lt?R S>3^« orfe^F 


B mt ftat: sfsvgw 


311 Ps^Tn «RtC«R TO1 «R %3F CfR CW* §Vlf% SSRl 



\ I l>tt^ ^PTOlpRl 

fwtal fa* $tfa«l vta* fa*^ «m*c* *ffe* ^l^v^tft 

^1 ( Clock-wise ) 'Sfsf'K $tl>R m 5 ^fass c'f’JI 

m *tsi 5 ^ot *Haa fa*fcr^r *rf« *f?«.-jrci** wfa'i a* 

^fw 'sr-^ffan'st (anticlock-wise ) TO JR *t^1 ^C*t 


8 «k frai: cw fafe 

ffl? few a 3* ?^a I 'BpSTWRFffe ssffevg** ifftl w? 

a% ^ I S5lfe«>-<2fat^ SR«T «Tfl* 4<K 

C*R ^fivst C5^5f JfMf^ ?t?I1 I 'Sfffl 'SR* ^feVtfTCT? 
*1*fa*l« 'STR gWSKT C^t^'Q fesfo 5«?1 *!W «W I 

«rr«rfa* «cn *it^tCTj fafes v i^i? *thji 

G^t** «ltl^C«W *JWJl : OtU'Q CbH^F C*E0S «$*f& cbW 
*tff<a TTff^tC 5 ! saT^ft «WtJ fe*lt*tsi ^1 'srftf?* g^'Ofa ^ CTO* 
cfW^ wwi **t** csii *a i ^t^t* to fe^t* 1 

hf«w W? jrf*p® 3R 4*“ ^ fta 5 ^ jR’lft 1 ® a* fevlfe TO I 
4^»ta *s* c i *tfa*i fro fofr* wi to*£i ^tff *t* i 

^ICTO* JTf^tWI J>^ P I 

*!^«1 «(«tt^t ^Jt^Jl S vfl^fS csr? cbW *WtC<? fe*tm 

^rfe'8 fe?fo C5W«f% Jffasi^ ?t*1 *t* I a*Nf* W1 

*t* ^ >!^t'Q W 4*1 «TO ?* I 

g*** «jt*r [ Destruction of magnetism ] 

( 1 ) gww «p arta *f*gf* *t*l fifet^Pi fest* 

5t* *1 4 a*ta *i j&rt ?ftc« *rta i (2) c*r« cbW cto 
g**fifc* fa’tils *ta *lfro ^«fn a fa* 5 *$c® *TO*t<sf«i 
*nf»ic*c*, c*fc fwa few cw ?rf^c»i ?N^t*i na fe^hi 3% 
?91 ^*ra 4^f5 g^cw mw ?lf5 »R*ia ^tfwn 

%sje ^s? p 1 ( 3 ) at^« gw* fei 5 ^ *f^w fe^a 5^ 





Wffwl 


t\r 

am, *tt^C® ^$®1 5t*l ’ffiw *rtqttf® 

fvfi^n '®rft j r i ^f5 ®mt* stvtfcri cnc* 

Jj*^< C9jt*f *ft5 I &P®1 ^*rWt£3W 

*IFK ®t*ttf ( Curie point) ?£*! I CfCar f^ 

'St’ttT 820° c*f. ; (4) §15 «r«f3® (Insulated) ®t5 

*T?t^5l ^TViSRt? ( Alternating Current) 

§?t5 & ^i m I 

am , «iWc® '■rffifav cbW«f*i5 foft 5 ? ^1 i 

c&W c^m fi’RPl® ®ft 5 m n ^15 ^c^<t wrore 

^5^t5 3t*rt*« W ®1?t^ I §53 5:1 

®fSrer s*ri55f *rra hfw wi ®tfe5i m i ®t 9 ft* 

5t®t^r ^ *®s?i '■rfa frftral iii i 

G^V?^ ( Magnetic Keepers ) S 'SWS ^tf^TC’T 

§^t5 JW5 HftTStCI ^$1 5t&® 51 ^tftc® *tfC* 


s 

i N S 


TTI 



N 

1 Is M 


_£ 


B»iR teas: csK^r 

<?$«!» J*PW 1<rl5 fllf)® (A* 5tf*nn 

^fS *tri* irrcr stfasi ejrra 5^(5 c^t* j>?5i ift® 
aiwt *f«1 5M1 ^ I C^t* $¥31 ^fB 'srlc^cn?) 5t5i pc 5 ? 
iftl® 55 i*W. falU® C55« *\s*\$ «^t5 ’lt^t5 $>55? 
dt^9% fcffa* »WI ItC 5 ? ^5* 5t%U5 «ftt? ^C® «CPI*i>l 
^ «mw I *flfc®tC* 5tfiCT £55? 5^ft>5 $>555[ fUfal 5ffl5l «tt 
*RR 1ft5? I 

C^W pW5 ft®1«R «tfaRl frtl <l|*fi> CW5? fafe* 5?5l 
TO* 35 I 'OTRltW *t® Cl&W HftC<5 ^f5 ftlft® 

CTO'faftfc ^ ^5>fB I ^5tC55 ^C5^t5 5C^ I 5t5t5*l 



O 


v«HtWWl W5 *5^^ TOfli 

*Rfas «jtw i ft* toj ^fal toift* *ratt »iftra *<m ah 

cw ^ifa ** i &f«t* »wi ^ 1 2 3 4 n e f *$pi 
Jj^fiJ 5^ C&W *rfe sit® ^r? csft* W> I 

i 4^-"*|4 ( Single touch ), ^ J0 ^f ( Double touch ), faf^S 
•"pf ( Divided touch ) afffa fat%$ atfareft Ml fHM *g*W pFP 

•ifaf* w to i dfa* *tcto« fasu*. airo tops gw toi m i 

ftp* TOtc** c*OT cq ettim to 5Tto %j«* aRIS 
(clock-wise ) hr ^ c^ aiTra Jffa«1 c 5 6 !* «iPR fanffa altw 

fc** C^H fcvffo ^ t w gw atftfiwtc^ C&to *rotc«fa 
*t*rft* gwfto «jvi-*wn bsto wi »fori 3$ i 
am *tTO5, ^c^i WflR *rfro «WTO TOi arffe 
TOW gw w i TOrcsi jfa *ftm mctoj ceto 'toe* t 
^T*ftc¥* ^gfto« ^ i 



1. Give a brief explanation of the molecular theory of 
magnetism. 

2. Describe the following methods of magnetisation : 
(i) Single touch, (ii) Double touch, {Hi) Divided touch > 

(iv) By induction . 

3. What is an electromagnet ? Explain with diagrams 
what decides the nature of the poles of an electromagnet. 

4. Explain the frictional and the induction methods of 
magnetisation in the light of the molecular theory. 

5. In how many ways can magnetisation be destroyed ? 
What is Curie point ? 

6. What are magnetic Keepers and what is the principle of 
their use ? 



srernr 


[ Statical Electricity ] 


^Pjjf^ssp <eqtejt=T 'S 


% fagi*. 5fi ®1w4 sen 41441 3tai fiesta 

4j4mt i 4i*ii4 e r? m 41441 4j4?i4 4fa ^sna 

t5lt44 f«®4 fW4| «'<rt^rt^ f?$i*, 41 F®l-f4$je. (current electricity). 
f^5jv*t% 4f* ^tcn 41 4®r® ’SR^m ««to4 4st$tc4 nm 
fasi-fasje, (statical electricity). 414lC 1 ‘t4 f4^K'®4 4f?i» 41SC44 
*fp45S 4tffa 5Jf S5“C® I *>« • Jitw O*! 5 ^ (Thales) 4t44 

411^141 <sH4 41#f44 <2144 *14*i *tc?4 Amber 41 G*lt W #T *?t 
*Tt # * £4* C4*t4 4t4l 4f4C*l amber-44 C§11> Cflt? 4^C4 '4143*1 
4f44t* *r^i ®4ii4 1 C4i4 su f4$j«. *tt# 415144 «m 1 

C4^ 'jq^iar *!lC4 31^ t4 amber-44 4W 431*14 4141 

^ '4t43c e t4 419 * 1 ; P^-f^n w® fssufsr® 
*nc^^ c n ^14® 55 CTf$1 "TOWra l Amber->44 ^44 414 elektron 
f4$TC®4 electricity ?f 511$ I 

##«fSfT5 : <444lfa ®4*1 flIW $441 4141 >J94fi> 

*1154 4®C4 4p4t*f 4®f5 4MS4 CS>1$ C511> $44114 ^143*1 414 I 

Pssft 4141 Wi ^I5®i^4i4 *514 =nc^r ntc* via ?4 C34 Pfc4*fa« pi 

*14’° !, f9t4 ^143*1 ^f=gc^£C^ I 4431? 1> ( Ebonite ) « 3TtC=- ^T, *IHI « 
W5lt*f, 31^4 41 9 t1 J fl , 1 5 PT (perspex) 'S 14*13 ^?1 3f3C»I'e c*31 4t4 
§45)1^, ^Itsil « 3t1&C44 4®®fa 4t3$i 41 4141^4 CSl^ CW$ $44114 
^t43*1 4C4 I =rt=(1 <2i414 4I«4 SIWJ <£$ c*t ^5it4^ WS1 8=5119 ^14 

414*1 43l«f4 4141 ^1144 MW $Ma fo4-p4SJ«. I ^ f%4-f<5T^4 

41 51# ( electric charge) 414 I 19 

4 ; 3C'® 51# fc«.*n ?4 ®1J>114 51#®, ( charged ) 41 ®tlf^ ft’gje.SW 
4® 4C»1 t «Qf 5lt#4 4®«f«1 t^lfe C^lfe 4^C4 ^t4^*1 4H 



f^-f^ 




3#«t3 3t3l ^3 3^*1 ^ >3313 ( Frictional 

electricity ) 3C 9 ! I 

3 #f 3 p :®3 anpfe mm wt 3 « 333 't'-aVi 33, 

*ftC3 I s£|<Ff5 $11*5:33 3®E3 03*13 3t3l 3f$3l ^513 






• isRfrat: 3t3fa 


3tStC3I C3t*Hts (stirrup) 3mt$3l C*«3l ^ l ^33 43$ 

$tf3>3 3®t3« ^®tc3 3(331 §?t3 3f3^ $*<t«i 3®f&3 

3f3^ attra* 3tc? nf< m $*r1wi 3%f53 f33#1 ?£c3 ^<t«> &} 

3f33i 3t^C3 i C3*K3 331 ^3f5 

3tsrt3 3®t3 srtf3>3 3®fi>3 3tc? 

«rf«:«i ^33 *rcw ^3#! ?$C3 i 

<Blt3f3 C3*tC3 *131 43f5 3t®lt3 3'5C3 
^f®lt^1 §?t3 3tC$ C.^m 331 f3^3 
^35fS $1^3 3® ^»C33 3C3J 

f$3#i skm I 

$3Wt®fa zMm C331 c*t*r ^fB 

Ft#® 31 'Stffk'S 3^3 3WT <3t3#l * 

f33#l ^ <TtC3 I ^f5 3^ 43^ 3t^tC3T *&*J 

^W3 3C3T f3**1 *3 I f^i f3f®3 «M1»flr5 <3tf$® ^C3 

§?fCW3 3C3T *lt3#t« *ttC3! 43^ 3t?tE3T 

3*3 Ft# 43 «t^3 ?^C3 331 3t^C® *ftC3 I ^®3tt 43 3ft®1l Ft# 
♦13"33t3 f*3#t 3C3 I Sfffl #3t3 *ftttf ^31 3#f3t3l *tf|* 3%*! 


r-rf-ty ) 

-n- 


«* =r fws: ft3^l 





§5iara jfw 55 'srfat'i m 55 f^^ c i i ^«5tt 5l#t* 

<§t ce)^ '©ffi 5F51 5t§F5 *1tt5 I ^f5 5tt#5 *IOT fa®*! 

t£l5t ^7!5®1<at5 'BltfffW? 5WJ '®T155* e 1 55 I 4* «l®tt5? 5l#S® ’tfaf&'S 
( positive ) Ft# 45t ^SWt* Bt#C^ G 5 ^^® ( negative ) Ft# 
5*1 55 i *£* 5l4$ *fiton trtf'srt^c’F *tftf6® ■srw 
>e 5l#re CTPfffi® si# wi i ^ «wtnni st# *ro*tf55tt«i 

«ttc»i §?tn *l3" t> tc3<i st«l5E5s #w ^f®i5i ^>5tW5 ^ «l^t? 
srtsr ototi 5^5it$ i 

#15, 5fi$>5 51 «f3T C 5 Ft^ , e S'Sre Ca*t^T e^ff# ^151 5f5t«1 C^5*l 

55 Rl, C5*f5 <2F?f^ 5^5 5^« 55 I 

« 5f5^5 5W 5^f&5 5WI ®1^st5 5l# ^*f5 55 I JTtttfaf 

^5 f5C*t5'5tC5 5f5^5 »^^f3 Sslfa^l 4«!lW W'S5l 5$»T I 


<§tf»Wl 


#11^}® 

(3H5 

( Amber) 

*1«C5J1^ 

51^ 


JFtC^si 

5®^ 

^^fillfw i 

#15 




<i)t ^5tf%5St5 C5 C^t^'8 ^fi> 5« *f3*"t5 5f5C*l ^»C5^ f5$T«S»SKg 
^C5, fk% C5 5^f3<J ^tf^!^t5 ^tC^T <®t5ll<® nf®f&« 51# 45!, 

5t5t5 TW *tC3 <5l*fc® PRflfB® 51# &.*fl 5^5 I c?m « #15 
51^31 #1C5 offafBs 51# ^5° C<HCT C^fB« 5l# $Vt* 5^C5, 
5®R Y C5»t5 s&C® iI5R C^f5« 51# * C5^C5 *lf#f5® 51# 
^3 55t3 I 

et^’ire C5 Cart'S ^f5 5^C® 3%^ 5^*13 3131 ^J5 
^^5 f^n<5^ ®t'Jt5 f^I<v &,*ta 55 I 

*tf?P5t€t ^S 'Sl^tf^t^ (Conductors and non-conductors): 
C5 »PF*I «flrfc#3 fe'SS f?5l £wfw 51# *f5t® 5*1591 *f?^5 

*ftnr ®t*1C«[ f>ST«, «tfiTCt^ 5E# I C5*R, >W® 3l\p, *«l, f%®1 
Sflf5, 4Tff*fC55 «Tff® I C5 »W«I *Nftt<5 f«^55 f*5| 51# 



fH-fro ** 

F^ltF^ -fto *ttra 31 «t*TCT* Htfiwtfl ( non-conductors ) 
Tl *1 fo(C»lfcfir ( Insulators ) HZ*\ I CW *ti, TO, 

$tF, OTH Sftf%*, «t^fo I 'TO ( carbon ) ^c^f5 

■*H?t<W *tfwtfl Hi ^ I 

» 

^«s 9 lt*TC39 C*I TO *NfWtt ’HI 3*Tl $tF, 

srti^* «r?f% m^tCl to<* to »i«fl ?^rrttEi fVi nf%^tCt 

TOC? vffaei'Q 'STO 3W Ft# *TO ! *t(M ''5tfa?tC'$'e 

Tt* i ^ ^tf*!^ *wprtai 4?f& h^wra m? jptpw hii 
^'sfS’sl 3WJ C^f5» I fal *|iWl ?fa®[ 

fTOWPS C?t3« Ftt#3 <*fW| *ft€Sl 31 I TO* Hll 

« Ft# ?$E? ^t*1 *ffiW$1 ^'S 'S 
cwch fen fin 3tfi>ro Ffni I ^rf# ^sfSr® 
?tfc ?1 #tF 'To? TO1 ^f5 ^5f »rMt^il ctosI h, ^t?l 
^c*i 'srt^TO nt^l i 

vfal «lifaFRrt i c?T3^ ^3lf?s5 toe * 4?f& 

^tf^S TO H# Httt 5 ! ^3tf^ TOC^S ^tf?3 TO 5^5 f?g Ft# 
«KTO ?cs i ??f5 to^ ffrotfl ?&®r ^TO «lrotn F^tF^r 
?fw* *ttw, d^t 4^tw 'srtft'$H ( i 3?cw h i 

'sfise.-fM 

[ Electroscope ] 

a m c^t^« toe^ s»fkH 'sffa's ^rtcs f? 31 ^ <*nfoc9i 
f? Sft'ah «r^f® falS *t*Hl Hi ^t9, ^tC?,. 

I «PHsl ^CTOcfrlWTE*Rr HI 4*ttC3 ' 5 HC*r(fF'S I |?t?11 
(i) f*t«ITO ^CTOtJjfCW ( Pithball electroscope ) <£RZ (ii) ^aj 
$C*l?C3}rc^t'l ?1 c^fei^ ^E*l?c3jtF?t , t (Goldleaf electroscope.) 

, fv^sj '®f#<a r ft<sH % TO’ttCS* 3s§itc? f*W ( Pith ) 

I TIHTI f*1P<W ^ITTOI C^tfe C^tfe m 'Iwfa ^f|c»r ^ 
fliwl ^’s qWf* *lfil^ HI 4^3^51 U)<ffg f*(«n^ 

4^f5 ^jt'Q »it?t«i Ui^t f^sRJi ^c«|f. 





^9 

ctiwtn 33 i t?i3 3i3tc3T 5tc#^ f35t3 *#t«. fcta 3t3i 

C^fJt'S 3*t^5 51# *TC^ f* Hi, *33 5ft#3 «tf 1% fH<3 *#K 51# 
^tf%C«T f* *t^l3 51# *TC5 *1$1 *tfW| *31 3t3 I 

**fB f35Js4* 3®£* f#33C33 *ft5 *lfH£*3 3®lfB 4f«t£H *t*i 
?^C3 I f*f S'sffo* " 9 t< *f33l3 33 fe<5£33 3WJ f33*«t3 
WB ^C3 3f331 3t$£3 i ^'sfB ffisjjvst* 511 *t**l 31 fo* 

f*|fc ?^C3 511 I 



«-j« <8*c v fsai: f^mtsRi nt?t^i *rtW 


Coil'S f^Sftg 3^3 5lC#3 fH<3 *f3P5 ffc* *<K 

FT# CHC’lfB® 31 <lf#fi>® 331*1 *f3C5 ^C3 ftWlffe* «3C3 C*tt« 
WtHl 5lC#3 3t3l *tffe *f~33l ^$£3 I 3£H *31 3t*. C3»CT 331 

*3$ #1t53 3® 3131 *Ht%s f*N3»lfi> "3# *31 ^ I fctC5 #t£53 3® 
?$£* C^-nfBs 51# fW^ «t£3*t *f33l ^?t£* *lf^ *%3 I 



«e « «4 3? fe? 5 fa«W33 3t5tt3J *1«(1WI «lff® f*f* 


*3H **f& *tf^5 3®£* f*t33C»!3 *t£5 *lfHC* 3ft *13*3 ^3 *1*1 
*^C»1 3C*3 Ft# ftl33C®l3 5tt#3 fa^lfl* 9?1*t3 *<T3 CH£*fl>® I *13 
*ft 3® « 3£33 3£3I 33 *t*| 3^ 3c®3 51# ftf33£*i3 339(1*13 

*<t\ nftto I 



WHS GtfrasfoP fowCJlttW ( Goldleaf 

electroscope ) 

*f«Tl t ®t«Jl : 

G : ®^fB $tC55 C^t^ ®1 «ft* I 

s : fisPr i 

D : fsrf^S 5t^f^ I 

r : «rf$? H'S i 

l,l : «rr^? #tc5?i srtre ^rfei $5fi> 

*fte»ri c^t^t ^ftfoitpra *it'5 i 

f®^c? ^tfei $^f& fita® *ft^51 

v: c^ftsc®* tW c*lt«*f* 

*Tt*FftlW C3Ft*t|« *N1 ’It® I 

«vr ftai: MM refev 

o twvcttWft’R *Ni vs 

& «l*ta ^Hl ®<rtPt ^twTfro : (i) ^rMcsra 

fast* (ii) WfolPTC tfR'fe I 

( i ) SItWiCT* 2 ’Ifsfe* ®1 cuttfc® c* cvfsra 

41^^ retff^ W* Cittef»W tt*W3j tretC*!* <ft^ 5t^f«5 
^tfsrcsi nt^s ^fi> *jfan qt* \ 

fVsrfa'i ^srtt qifo i 

(ii ) «rttttora «tf fo : Cato'S wr *tfafB® 


«*=k ft®: vf*t® f^m*! *tal 'btMf® «fti^ fast® 
wcnfB-® $t?i ^5 ternc^ c^t^« wftt 






«fffc* &tt# i 5t£#a ®9 $c*i 5 K]?tc^ft , t?i 

f^tfas i upr *rsWt»ita ^c*w- 

cfrtcTOf TO *itf3|w ’it'® ftatvi ^ta« c^H $n, 



tv 7 f ^ fgaj; ^rtutPR «tff® Ms 


sst?1 5^C5| ?^f&3 51# ^CT^tCTO* 5tt#3 sifro *pmt^to i 
foi qfa ’ft'® ^f5« fiwi ^ftgi *rra, <®t?fl 51# « 

fawnttcTOBi 5t# fafea TOfa i *kr *31 *rt*, 51# 9 ff®f5« 

vATn ^tf^s W ^TO < tt'$ ^IfB ^1?« fVftfas® ^ I 

UCTt<5 to* 51#Q *tf#fi5» i fai f^3<8 ^f5 *iRfa tfv 

fWfa*! 5t*1 *113, ^1^1 61#« CTPtft* I 


[ Electrostatic Induction ] 


c*R« fagjvsre to* *TO ^gr 4*f5 to ^tf^ic^T f^jvfftg TOfS* 



« »*R fS® : 'SftC^C-f 'StKTWS Wtfe—'Sffoft WltTO 

5 tt#* * 1 TO *9 wfBa *WI 5 tt#* fcvffo ^ I hl®[lt^F 

TO# #1 ^WlTO* (Induction ) *t# I ?|#ff urefB im TO 




AB-C^ ^FtitCTl S-iRJ §*19 m I A «ftC^ 

*tcs *ffi?f5s 5tt# friars <^f5 TO C-C 5 ? 'STfa ^*1 I ^tC'® 
AB-dRf ^ 4ttTO ^ FfC^* fcvffa I ^ Stt#* 

« <*f?fc 4*f5 *R<3}te^ « fc»FWfrft*tC»t« *Tt?tW 

5 W1 ?f? I vH^fg C^tT? Ff*fa M-4H Jffas vfl^sfg 50*1 

H 5t# *‘vStt0 tefHft I *1*»T «ff% 1 Bl 

^fS A-«tfTO "*K *%»T ^1 »iWf 5t# 50faa *p(J 

«ic^n i «ihr 5t# *n«i*ro 5t^f%ffi wfsn etc# ^tfas c^rre- 
flw ^c«i?djTwtc*ft M*fa* ^tfart a 5tc^? «f?fa srfa 
i '$fW^t , sH CTc^f5« stc# *rtfas «ttrv st# »patt0c* 
^tcs ’ftss $f&* fa^tm <fto, sst^i A-fiitr® c^fS® 

5t# ’SftCS 01 *IltC*T I «tl*f* 5t# ^<3tt^?f ^5 fart 

*M< ^f%C^T W *pjf»fc 5t# ^tf5c^ sfiffl *It$Ca I ^ 

^r^tc^T «rfart fc?ta tw b «rt<^ ^fro ^fav-^Wci* 
^tfall nfWl C01 qtfa B attW'S 5t# 'SfftS ^t?1 

i 

^tfas to c-c* jnr *nrfai »fon ^ta ab awfSa c*Nt« 

5fC#J *tt«*1 ^t^Rl I Wfc A « B 4ttc$a 5t# 

^rnfarti i 

^rtfas to c-iia wr c^fS® «faji 4$ nthw toi 

<$w ?§c»i ab-* a attw ’tfsfS® « B-*ttc« ciwfB* ^rttwi «rfwi 

01 I 

^ C-^a Ft#C<F «Tftft»f (Inducing charge ) 

^ AB-a WJ 5l#c^ ^tfafc ( Induced charge ) ^ \ 
C-C* « AB-C^F 'Sftf^ ^ I 

^ai m : 

(1) <5ftrcc"t?j ^tal 'sitf^wif Ftc#a 

^v’lf^ 0 1 ^*f«i m ¥l#« ntcap i 

(2) to fiwfc«mw^t«npia51#*0 
^art^lK 6# fcvt* 0 1 





«*► 

( 3 ) 5tt#3 ft# i 

^-a'WT'ht ( Earth connection ): c#ts« «Tf1#® *lf33t^t 3WC# 

*rtffa *if^ 3 ^ 5 i# ntfSc® sfm m \ ^rfftJu nffrs 

« 

>WM 31 <?-3«3t*t #f3t® ntfBc® *T$t^3l ?#f5 Ft® ft#i «*K 
F3 I C3CF3 fs®3 f>5l Ft# SltfiJC® 5^31 3T3 I «W1 CS'ft'S 
3f®3 ®t3 3t3i 3ifi>3 3 f F® rtWHtif #3l 3f3 I ^f33}c# h$jf®# 

Fft#3 f^nrtfe ^fat« #si 3 T^ *rtnr i 5tf3%#3 W'q c*pr 

3^? 3t3 31 3t^t® Ffo 33^ 5t#« «$f«tft3 3C3T 3t3 31 

3T$E® Ffa I 

«rtf$T5 #3t3 fc*Tta: c#t3« #8t# $ fc’ftnt #tfF® #31 3t3: 
( conduction ) 3t3l, « «rtC3*t 3t3l! C#fa« '*#1#® 3^<T 
3t" 9 tC»f ^fC^ltST #$f5t# fc?1 *tfg^*l 3t3l ^tf?® I C3"ft3 

#31 #ft53 3® 3t3l f*1«l3*1 ®f®V ft# 4 !:# "3# #f3E3 fW^fS ^tfr® 
?§C3 ! 



* fras: #tc3ti f3*t?te #1^3 ®vif% 


Sfal 3m# 5 «rffe 3F31 ( Charging a body by 

induction ): 

'^tC3C“RI 3131 C#l3* 3#C® C3 ^ «J#t3 5tt#3 sMf® #3, 
^TtC3"1C# 33t^3l »fc«l fcltH *13 W '13 f3*I*0 F3 I T®3K 5f# 
^f?3 4#ft 5t#C# ^tiTUrffa #ta #*13 #tf#fc Ff#C# 



5 1t'€?1 *tt[ I SIR C *1*1 AB *tf**tCl 

**fi> ^*! i 4 <r srtfBre fitful ab-c*t *t<s mi *fifc*r 

*1**1 TO fentR AB-C?F TO ^-*KRt*f *sf*C9f fc?t* B sates* 

st# srtfBro sfasi srrtR i ^r**! a sttts* si# to**!* mc*N 

$51 TO**W 5te^* *1*1 wfc *lf%C* I 
$5TC*f Ft^ ( bound charge ) *R I fa$ b «JttS* 5t# 
« *nrw stc#* sre^j f*«rt«i 5 ** 1 * to nf**t^ *n 

sitfSr® 4tC**t *sf*C* I «f*Pt* 5t#C^ ^ Ft^ ( free 

charge ) *C3! | -*K ’tsWe* 5 * CTF *lf**tft *tW Vf*l *Of I 

^ If 9^1 '■(TRTO C-C*s *tCF *tf«rai AB-* 'f-JRCTW foVm *f*1 

?$9t (m m q$c$* to *s*i ?*) i c-c* 



feat: steM *ttf 

A-«JtCS* **i 5t# AB-* *$3[ *t%* I ^«tc* 

*T*i ab-c* toi *t^e* i 






cff«n cm, 9191 9 ic 9 "t 9 5 it #9 fgnfl® 51# §«.*m 

^ I AB-C9 *tf#fi>® 5TE# «rt1%® 9f9t® $Xm ^tC^ti’F c -49 
Ft# C9t9f3® 9^® ^£9 i 

**faas <5f^»,-^hFlc* 91 G’tt^fcrc 5 ^c®m3rftWc^ 

*ltc^*t 9t?1 9»9l ° ®f#V9>HE9 C9 Wt®^ 5tt# -STtf^vs 

991 «[C9tSR ®T*19 f^ni^NS 51# ^ 49fB 9® a^t® ^C9 I *tf#fi}® 
5ft# 9fk® ^£*1 »1WC®! 991 49$ $?Ht$T> 9® <«l4k CWlfB® 

®t# ^ 9® *|«9l 9t^C® *(tW I 9®$ ®fisv-gtot«fg 5T9f®9 9tCf 
q%5T 5t9f®$ *tf#$® FtC# 49t C9t9t9 ’ft’® C9C9$® Ff£# 9lfc® 

?^C9 I *tf#$® 5t# 491C9 99 <91919 49^ C9C9$® 51# ^gs 919T9 I 
fa^T 4 ^ C9t9l9 *11® 5^$9 ^t<Tl 91^® ^91 'srt^t? $t99 *tt® ^fBc® 
si# Svro ?^C9 i $«9 ntc® C9C9$® 5t# *ttt®9 ^9 

«ttw 9tf9C9 <9991 *rt® $1$ 9ifacar $*i 9t$r® 5f?rcri 91^:9 i 

499 5l9f®$ "94 *f99l 3gC#9 ®FT sf-JTsTS 5 9f9E*9 ®<9C3[9 Ft# 

51# f«rrt 9t$c® «fwn ,^fe9 iw ’ll® fMtf*r® s$t9 i 
$1199 9lt®9 5l#« ^ S*9t9 silfBc® 5f®I9l 9t$E9 | <arft9»f9 Jf'OfB 
499 991^91 *fo»l 5t9f®9 $99 99i *tf#$® 51# St^f®, qt$WI 
« ^%3J ^51^91 *tf®C9 49“ ^<94 ^(B fulfil® ^£91 $C99 

9l£®« ft*tH® 5}# $«,99 ?^C9 I 4|9iCn ®f® 4 .-4M$ 9f#$® 5lC# 
<5Ttf^® ^£9 I 

“*%Mc*rt «rft?r «rtCT«t ( Induction precedes attraction ) ; 
C999« ^tft® 9® 999 919^^9 ^991 91 f*N9»IW '9l99‘1 9C9 ®fFf9 
*JC9 h^]f®9 ^1C9*t ?9 I f4«l9£99 
9TCS 49$ *rtf$® 9®£9 9f9C9 f*f9- 
9CS19 C9 <2tt$ ( fkuj A ) «Tfft® 9®f09 
f99d>, C9^ >211^ 9®fB9 5lC#9 

f99ft® FI# « ^9 «TfU® ( fkai B ) 

TOt^S 61# ^tRC15 TO *vra 

?9 I 9®fB9 5lC#9 9f?® f99^9®^ «rtm 

A «tttf®9 f999l® 51^9 ^19^*1 ^99®^ B «ttW9 99 ^1®t9 

FtC#9 9R® f99lCl9 ^9919 2T99 ^«919 9®fB 9l9l f9999 9lfl ^9 I 




*T33l vfl^'StC^r *t$S 3$3l 3*C* «*H *31 

3ta^ frscaa 3WJ fa3#i 5 * i "n«f atai fww* *t*tfa 

'e a®f3a 'STfotw f*f 'sr*v»f *t3*^s fa 33 i *tst?i ^ 3>®a 
3*3 33*t3to *t*T3 *R|"*I3C* fa**i *c? i 

*4Hi 3^-fM TOStew ^rwrl: *3tf3® Tfa$®f®v 

fl*C*r?f 5t*f®3 *tC5 C^t^'Q f3$I«.«t* 3^C* ^tf^C 5 ! *tt«1^fi>3 
f33pta«l 33 I 3^fi> ft*t1> 3t*fo ^f*vft*C e t3 5t*F$ ® 

*fT*1 ^If5 ^tc^c*r* *3J 33 I «tt®1 51# *l3t3 

*tc3i 3tai fitou *ttre fa*i?l* 51# §vt* *t3 i *tt*i ^fB « 
fi>w* «iTc®a facial® 5Tt#a 3taj *t33m *n*i <§^f3a 

^ta e i 33 i fa* ssfava’MfB 3 ft «m 3 ^$ *tfa* ^a^la 
3tc* ®t3l 3 ^ *tc*tw a*IB ftwfc *iftc*r *rt*i ?tf8a fa^tai 
3ft® *3al *w i *<*ft<33 *£$a 51# « a*a 5t# wf®!* 

facts'! ate® 43* faaffa ^fala 3^ fa^ai *ta i 
a:a **1 afa, 4*fiJ c’tt^a', 

fcc9i*cJtc*ft*t3 5fafaa *tcw afafB® 

stt# ®tft® ^afB a^ca aal 3^a l 
*fta*t atai $cai*tJjft^ftaa stafat® 
cawfB® st# 43” nt®l afafB® 

5t# §via 3^ i ®tata aftsi ^IfBa 

*ffafB® st# fBtaa aft®a sttra 

c^ifBa st# Svi* afaa i fipra ’ll® 

'f-a^ s^ca afafB® st# 

3tfBc® sfaal atlta, f-*R?5? 313^*1 
^31 atrea ^a^ft* atfaca i 4aa afal $fBa afafB s 5ft#a aa’aa 
fa*#i 4a* a> 3 ftwa afafB® 51# ^ fiftaa #ft®a catafB® 5ft#a*ftaj 
*t*fara sar at®i $fS 3^a i 

fa^la®, 3W *31 3t*F, 3^E* *lf*ft* *331 

C^wfB® *1^® f?91 I 5Hf®3 3tc^ *tft* 3^fB *t31 
3^91 I *tf3* 3^fBa 5t# 3ft ^C«1*ttrc*tl33 *(^3 5tt#3 ^sf*t^3 33 
*nn 3^c9i §3ta f*f *•*! F3«f#: s ni 5t*f* 3 ^® ^twi 



o'WR ffe?: *t«(tpni ^‘fnat 

ft*W 





sfarai i °rr«i s$B* 5 r#<j ’tfarM $f% *rt'«?T? 

^Tcw fv?fi*e jf* nt^w i qfw $c5W3?tF?ts*ra *$c*9 51# 
in 5tc#s ft*t#8 wtsfa ?9, ^r?i ?tc»i a3> 5t*fo* 

^tcs *ito ^fB? 5 tt#<i f#f ^1*1 sf*m «rtf»iw *w *it^i 
ftafiVI ft*! I 

wfin fa*tfte «rfs(tc5w s *v>, aift* 

ww cm ajff^ mi sifter afite ?r® ■« |^i 

taew *wn* I 4*f5 *1^1 



^fil 5 P5J^1 fifJfM *31 ftt I 4*fB $tC53 3t^3 4*$ttre 

<4*fB cirtc^ *f«i^al c«r«5i ^ i §f*ifBs »if$t5 ^*fB fat*? 
tun «itc* i s^fBc* |fn mi f*pn 'qf^Bi ^r*r *nrttsfl 

*R^t3 ^t*l*C$'1C*ft , T3 *1C5 *1111 S3 I tstt^ *ft®1 

^IfBn cw ftTFft'i ^ m i 'stun? *rwcqj w « j>Ptc* 
ftps* *31 ss i >w% *jct *lwfB® 5tc# aflflts c^'Q ^cawujtestw* 
*tcs o*m ♦tiss 3®fB iiit?i c*tc*i *ti«i ssffo ftwi ^ *m 
v«t ^ssm afirai c***i IjPtfB 9i^i cnc^r fWfifl sta m 
#tt5a ^ cRt’tfB^ Bt# «w cim* $Pr ntafB® st:# wif*« i fcstw* 

f**rifa anura ft* *wu ^fiwi twwr feftwr ^%4Wi«ra 
c*^ fanl ai’vj *31 311 #*3Tt #^«i SfiM Pl*fft<5 | art€ta 

¥fif sfifitfwfcrt I 

•rpRtft Fft#a (scat of charge on a 

conductor ): *tfa*tf| 33FS 5t# 3^3 3lf*C33 *{i& 31 ^3fT® 

«ftc^ i 4*fB Ji^w *ti1^l ^t?n fcsfl «mt*i ^?1 am i c^tB fefe 5 
^t*n at^fai^ cataract 'qqfav (insulated) ?t<fl ^ I 

4^fB 5t* wm* ( proof plane ) »mHWI W 

51# ai ^?1 c’ttaiasfBa f|ar*tt«r «n 5 n 


f^sc?nr sm ^ i ^?tc^ 51 # st# 

C*tt»lC*9 WT sfrfl I ^ 5t# «lWTHfW» «ft^ ^"t ^ 
fwi "»K fctf* st# mfBra sf^i *n^<r i ^<rft 5t# 
’Ktfts* jfti c^t»r^f5?j faw* 

**tf’ *fwi tc^dM- 

<*tc*ra ' 5 (tf^w c’Pt^'e 

fa’JFft*! 31 C^tfaW* 

Tffet3* ’ZW C^ft'Q ’ItW "»1# 

*m* *nr si# »iurn*fB ^cwiji- 
c^tc’t? nt'® ^fB? 

fHt*«i i c«wi cm 

Ft# *if^t^t 
*$i*\ «ttre i 

*teV-3rfo[ *tfto1 (Faraday’s butterfly-net 
experiment): ^1*1$ qt?1*1^1 ( cone ) 'stiffs 4*fB C5t« 

4t«\5 vfind C^Tfarl aft* ui*fB *ttfB?f ( *«*3t f5C3[ R ) jtfy® 
<?i»rt^ ^Ffiral cw«?i i "it* *te#* ( fsra A) *rf^s 
t^nifs ^si 3fti *iifaw ^ ^*1 Btftsi «it* 

^ *It%3 «U3l ^15 I Wfaft'S* TO! I C*U* 



%wk f&ai: araMfs-st 3 ! »Tsfr1 


"*K ^tiJl aWMfe-StlrfB I «4<R 

51# »R(S}t?^ TOfl 5tC#3 *Tt^W I 

*«;*&* Wfc*!* *tf*« **t# *fiW tawtlWWl 

*rt* ^fB? f^w^wi fa* *tc«ra fwrora *»i -»K #fni 



i == j 

ftar: ’tfartt't ^ar® 
^|t*I 



*18 




a^stt^fS tcaa'djfrercna artcs caw faapua ?tta at \ 

^tata ^®ta C «ttw afaal ttfaca ®tcaa at%aa ^ fe^ca « 
fastaa atftca «rtfaca i **)t 'sr^t? aca stc® atca *jc#a fi#w 
at%aa ^ f®®ca Hates, ^®at* fi#« ^aa f®sscaa ^ca ^af#® 
«ltC5 I f^I a^t^a at^ttaj *tft«Fl *fat*r «ifaH« Ft#C^ at%aa 
®ca *iaH® c*rtl attca i ^att Ft# a^al atftcaa «jci atca^ i 

TO?! 3s*ta Ftc#a a*5»t (Distribution of charge 
on a conductor ): afaat^t a'Sa Ft# ^5acaa Wftal 

atca* fas ^afa®ca 5tc#< a^a ®t^a aaF®ta $*aa fa#a a f ca i 
®c?i? aap®i a#s aata Ft#« aasi aa^tca s®t?ai atcs 
«tfa 4 s*®ca Btc#a afaata a#5 aata ^a i fas afw ®caa aap®i 
^aata ^a, ®t?i ^tca ^3F$1 c^aftc 5 ^ c^% i>t'#'S 



*i*u fsai: afirclft feas static a^ 


«$£?% aaf^'® s?r i A, B « C faaft afaatff as i tstcaa §aa 
Ftc#a a^a fa a*a ^tca ®t*t ®acaata stai caatcai states i ®acaat 
« asa %tcaata ajaatcsa afa® Ftc#a aa^ aatFat®t afac® $tca i 
A asffc catssfata ?>eata ^?ta aap®i a^aj aata. ^®at* Ftc#a aa<a 
>r#3f aata i b « C-^a §aa a3F®i caatca a^ ca^, Ftc#a aa^s 
caatca a?® ca^t cwai att:®cs i ^f5 Bt# a*stt?s atai as^faa 
faf®a sta "t“f ?facs cat ^rcaa Ffc#a aa<raa ^gate® a’Ut^af 

Ft# > 2 tca ,, f sfaca, tstt faaa i ^tata ^tfa® a*'#t^a atal ^a^ 

* 

*wtfc® ^<#5 ®fav-ffaacs "a4 afaca avstt^cas a^ca^i Ft# atfa^ca 

*tt®i ^tf8a fwta*r« ^^ca^ti ?tca i ^tasca Ft# a^a aaita faacaa 

a®r$i alt^i ^ai ata i 

afaatft a^a ^aa c^t^-e osteal fa^al ^ft^t atfapea ^It^caa aatF 
^csta a^i la caa*t ^-eata ^it^a ^tfaa 5 afaatca Ft# af#« ^tca i 




fta - fw * 


It 

$?ta atw*n«^aa ^ft^wa aw 'ataac'fa m 

^fhspf "off *tfaca ^aa a?5faa ?%ss aasi^a st£# ■®rff?'« ?^£a i 
aasrtela 5tt#a stc«fi factors m caw fsjfiw 3 ^ca i 4?«tca 

^ft^t *^£<® 51# vffas 5$£a I t^tC* ^ft^Rr *RH (Discharging 



action of points) aw i ^ qcaa at£f ^f3 eataatfoa f*M1 

^f^C«T at^* «fat£?a ^ f-t«ttf5 trfcn at^£a I 

asr’tte % cacaa HTatastat" fa^at^ *a i ^i-rr’itfn 

s aa^a faafte ^tatEa 'tsrrfl 1 ® s^atfa cacaa aw fasiv 

*Fa*1 ( electrical discharge ) ^£*1 ’sjtTfr.n ei5S *faf « C5ta at*I- 
aitCRl 'sitcsit? fcvtfo 3 $ I 'aftata aft <2|a3l«tEa <*tf^5 C^R« 

caEaa ns t5 ftcs atfaal ^tca JrtfB, aaatfe *ft»n 

«Tfl% «rf£^*t attl 5t£# fa^StfS ffl I ^ 5t# 

^rtfBc'® StCa"f “<PCa I CTCaa 5t# « 5t£#a W '=^£*R| 

W faSJV^aa ( electric discharge ) ^a, ^Tt^t*T 

atfBa ^£*ij *tfaaTE*i fa^ia «tca*i area ^aa sits »w s wtc>it¥ 
fcvia ?a i aawte a*rl ?a i asfntroa aw aaatf^ ^feajas, 
^taswft < 2 ^ 1 % atca i 

(Lightning arrestor): a«W5 ?^£» aaatf^ 

a’Pl asata aw ^?1 aia^ ^ i ^at5 catfci arsa ^®ta ai *rtew 
atf^a stcaa §aa stfafaca f 3 ^ 1 ^3ta ^ sin atfoa of«at*r 
atf?ai ftc5 utat^ai c?«ai ?a i fire* «n« 4af5 a$ at$ atrsa 
af^» aa?m a*faai atfca ft£5 ^ca c«ttfa , $ aai ^a i ^twa 

&ie* 9 rt^f5a at?® ^£aaf5 atf aas ^«1a3t£a atai ^a ^a* ^^twa 
^a£aa «ttc« ^aa 5 ^ ^faai ^ft^a atca* i 



’t3t#f*’®1 


wftx*t**^ *tf#a ft* 'srmcn c*Ft3« C3x* £*$)%* Fix#* 
3$t* *$X3 '3tx*x*t* *t*1 §«.«ia 33^1^* yv ft# ‘rr^’iire? f®^* 



ft*i ^if 5 c\s fit:*n *f*x* i f#« '333 5 t# ^^ftra fc^* fw*i 

^ft'® ?tx* *n\ C3X** fanal'® 31 * 1 x 3 * 3fk» 3*vX*tx3 $®* 3t*tX3* 
3**1% *f5x* I 3$«tX* *tft* ^3X** C3X3 ft^t't^st 3^31* c*^ 
♦tf*3tX*l 5%* 31 4<K 3tft* ^3* *W3T$ ^X* 31 I 


*rtaat1«if33s f*$je 
[ Atomic electricity ] 

*1*313, ( Atom ) 5|i3 33X3 ^5:3*13 **f**1 3t3l faxtXF etX<5]3 
3*313* 3X*J *3l3I*f *1 3f#f5® « *l c tt3I*s' *1 C3X‘5lfB« & ?*X3* f*5J«> 
*ft*tX5 I X^X® «4*fi> '5t*1 ft$fa*t3 ( Nucleus ) 4*1 §?t* Ftftftx* 
4* *1 <a ?tfa* fore}* (Electron ) 3^*1 etX'ST’F 3**1^ *tf&5 l 
ft^f3RtX3* Ftftfk* |X3*J?3 ftftfc ^’f’tX* I 

$C3*3» 3'®ftl* <5* 3* 33t3 I ft^9W Ix3*frx3* ^33t* 3* 'stff I 
3#fc*W ?t3*1 ItfcftWPKT ft^fjRt** fc»wtc3* ^33t* «ltt ^ 
Start* 15*1 '5t*t I «J^5PF ’1*31*15 ft^f3F*tX3 C3 

*ffkrt*i nf#f5« st# '^t* Ftftfww *tf*- 

^3*f%3 tc*!*t3©ft* CMT? X3X3ft« FtX#* ’tf*- 
31*1 *t?t* 3ft^5 ft* *313 I C3^ fifX^J* 

*1*313X 5 ? 3t*t**f'5 fcp§rfo* Ft# ftfft ( Neut¬ 
ral ) *fa*i 3X3 S* I ft^f^t* ^1*t *ftl*1 , .* fggf ; 3MJ 

*(*313 S^5 f*%S S§*1 F3tF3 *f*X^5 nix* '"rtTTCSTfl 33ft* 

31, f#l St3*1 $X3*3ft®f3 «Rt*tX3 F3153 ^ftx 1 ® *ltX* I C3 3*3 
*t*3l*lTO $X3*^C3* 3’*Jl C*^ ^tXW* ft§f**t3 S^ ^X* «T*fT5 




fa-fa®*. 


It 

*19911 5?05 5?t® 9fa9 | tfTCff? ^ 

( Free electrons ) 9C*1 I 

C919« *199119 9C9J 49 91 49tf99 faw3fa f^faga 5 ?^ > 
iwtn 9C9J C9t*l$® 51C#9 9tfef$ ( deficit ) 59 491 *tfs $5 51$ 
5^919 *19911$ *lfa$® BlC# '»rtf^5 59 I *11919 ^ Ufm 
*191 C9l9« *19911^ 9t*fa 5$C»IC9? *19911 

C9C9$® Fft# *Tff5'$ 59 I 4? <2919 9f®$5 91 C9C9$® Fit# *rtf 5 ^ 
*1991®$ ^5! ( ion ) 9C*T I 

C919S 9^C$ 9$1 91 'Sttwn 9l9l *1tf5^ 9 f 9lt9 s 5£99?9 5^t5C^9 

9 s ®! Wt 9C9 991 9 fa I $15 « C9*t9 9f9C9 $1t59 

fawfa C9*1C99 9W 5f»W1 9T9 I ?5TC95 $tC59 9C9J CTWfce 5tt$9 

9tT>fe 5«9fa #15 91%$® 51t% *1tf5^ 59 49* C9*IC9 ?I*l9t9 2E9*r 

9fafa C9*t9 C9t*t$® Bit# $lf?95 59 l 

*l1%$® Sit# «Jtf%^5 49$ 9^9 $tC§ C9t9-« *Rlf?® W 9lftlC9 ^t9 

&9|$Ji‘9'«f3| *tf®$5 5ft%9 9191 *I19& 5?91 $519 %$ f%5 9C9 I 

^I5fa ^ 9^9 f99^ 4Tft$ C9C9$® Bit « *tf%$® 5lt$9 

2911 *1fa I *11t9 1 f$ 9^$ C9t9$® 5tC% *Ilf5® 55^9 *tlf9$ 9^9 

l® 5 ^C91^t9«f9t f99#C*f9 |9 21C$ Ff%91 9fa I ?5t^ 'STffai 9^9 

f99$ 21C« *lf»$® 51% « »J9 2117® C9t’1$'5 5ft%9 *rf%9 2?r*t 919 I 

?C«T91?C99 5t# «rC99l 99 *|f99l*l BtC%9 *lf%9 4 *fa*? C9T9t« 

Wt9l 919 91? I 4? 59) ?C519?C99 51%C9 C9C9$® Bll$9 49*9 f?9lC9 

9t9 991919 (?C*19fC99 C9^$® 5lC%9 *tf991*1 9l<5 4‘8QxlO~ 10 
electrostatic unit). 

n9l:<9 9f99lf5^1 91 '5f9f99lf5^l9 9fa e 1« $519 ?CT9?9«fsi9 
B9t5«1 9f99l9 ^9^519 $99 I 91^ 2?f% *15lE‘tf9 9 s ® 9*31% 

?J919^C99 ^F^^l ^9 C9^l ; C9?^9I ?5l9l 9^915*1 I C9 99®1 99tC«f9 
?C5!9]j955f5fa 95^^51 9», ^5t?l9l ^9f99lfl I 

9J^f95T^ l #1B, ?99t?? C9*t9» JP1C951 ^SJtfw 9t9l 

9f9C®I 9®'»fsiC'3 ^9'5jf$9 5lC#9 591 ^9^]f$9 B1# ^ 

«t i 5tC95—Bl# •€ Bl# I 



♦rctffroi 


lb 

*$c«f* *t*i *fro to « ^piop* |^fli ^«c** src«ot f**tfte 

Ft# *pwf?Rlw spsrt* i ^TObifa Ftt#* toj fro**i « ^wt^* 

stc#? mi «rf*1«i p i 

C* TO 3 ! To* *TC*J JtFW F5ltF»f <?t* ^rtora 9 lf**tft 

( conductors ) 4*t *t?tCW* TOff f*$j«> »1?TO F^ltF®! *ff*0® ’Ttt* ^1 
SftStJTO 'TOf**tl^ ( nonconductors ) *1 'TOTO (insulators) *C®1 I 

( Electroscope ) : fcrepfTO Fft#3 'sff^y* f*Ft*> 
<2f*5f^ ft<f* apf ^C'v'TSr *3[ *1 ^cTOcttret 9 ! *JTO$ R l 

fct*1 *[^**1* ^ **^ : (i) f*f*tTOJ ( Pith ball) 4*” 

< ii) a 3«fa$ «f®v*tol *1 cflp&fro,, ^CTOCthfftf# ( Gold leaf 
Electroscope ). 

hlSpfs** «ltCTOf ( Electrostatic Induction ): TO* 

’FtCSTOtTO *TOfTO *tf**tf[TO *tftc*l^TO* tfltTO 

'STtf^'5 TO* f*n*fa Ft# 4*° 5*«ttC« TO®?ba)* FtC#* fevtfe 3* I 

fo^ifro ^tm *E®r i ®ttc*TO to >t*t^*l ^fB f**tfte 
^rtf*l Ft# ’i*~ i t* 'sf*^ ?* i ^s*t< fc*Tw* *tf*jjt*i mu i «rtc*TO 
*^* »rffwrr «rtf*l to* ^-»w*t# *fa®! frofte «itre* ^ Ft# *tfBre 
Ff5l*1 *t* I afatC* ^tCTO *t*1 TOC? 'Stff^ ?*1 *t* I 

•tfiRtft TO* Ft# fert? *t%** «}C& stTOtR ?t* | ^nf*^* 
*1 ’Jcfc* *3F*Fl C*<ttW TO C**l! ?* C'l’ttW FtC#* <®S5 C**H ?* I 

•tfiWflTO* fc'ifrocro c*nt« «ftf?cai cTOtcn ^St^jr f**i 

*t%* FtC#* *RM ?* I $?tC? *R«j *C«T I *$3^* ’R 4 ! 

^f%* -atcstw ftf»N TOrfawt*!** *r® *j**t* *Ff*c*i *tf^c , 3 to¬ 
pic's* ^mi m r i 

<htoj? n**t^ c*zm ^tO Ft# f*f*tfc ftfcfeirPi « ^t* 

Ftf*ffc? ftftffc ?C? ^«t% TO *1 TOtfa? CTC’tfiteYl# f*f*fe ^CTOtfa 
^*1 ’ttS^S I fitTOT^ 9 t*^t c l* f^SflRlt^* <lfaf&« Ft# '9 ^t^JjCJt* 
( *1 tc»wtTOpBI ) W’tfS® Ft# JfJJt^ ?9St? Ft#f*ft^ 

( Neutral) l *t*^ f*f^K ^c*f ’tf^fB® 

Ftc# 5 * ^i*’ 9 tTOt < 35^ *'®tit vst^i csftfB® 





^ I 'STt^ 4‘80 x 10' 10 i>. s. u. 

FfC#* vH3jr<f ^mt"4 ^1 I 



1. Oive examples to shoiv how electricity is produced by 
friction. How can you prove that there are two kmds of 
electricity ? 

2. Describe a gold leaf electroscope and explain its action . 
What are its uses ? 

3. How can you use a gold leaf electroscope to detect 
charge and to examine its nature ? 

4. How can you prove that two opposite charges in equal 
quantities are produced by friction and also by induction ? 

5. Explain with suitable experiments what you mean 
by electrostatic induction. How can you charge a gold leaf 
•electroscope by induction ? 

6 . How is charge distributed on a conductor ? Explain 
with suitable examples. What do you mean by the discharging 
action of points ? 

7. Explain with a simple diagram the action of a light¬ 
ning conductor ? 

8. What are electrons ? How can you explain frictional 
electricity , electrostatic induction and electrical conductivity 
by electrons ? 



wr 


'S 'fasufogy fznaffi 

'Sf^e, ^ffc^nr ''S ^®TCWf ^jaf (Electrostatic Field and 
Coulomb’s Law ) S fTW CW* Ptfififc* CW CFt** 3HSTO 3TFF, 

5tc#? stfilftwt c*fa**r vfa 3»iwr «ttc* i *$ 

wrcara «TW Cato'S «rtf^s 3^ «ttfcc*l ^33 3*i faj^i 3C3 I 

5^f5 St# 31 ^ WlfiM T<WEi *E* 3%| 

33 faRl 3C3 3W 331 *jtE3 I 

**rwr *m 3 ^ 31 ’srfatcjra wj 

fafffll*! 3C33 nfi»rr*i wRI 3tu: 

sfcfr Ffcw* w:m faRrflta i sfcfe stafo *tfaarrc*t* 

»lft« dW ^StOT* fljcur 3ctf?T ^ 

q u qo <5$f& FIE#3 *lfi?M, r fc*lCT* <W F ^tCW 3W 
fap^t^l*! 33t3 ’?f5'$ 3f3t*t: 

F < 9l f 2 ; F=K. q<ft K «ip33 | 

4«R 3fo ft*-ft5JC** 433? Stt#3 (Electrostatic Unit ) 

*Rwtfarti 331 3tsC3 fM <£& c*\. far. 

fcstw* *iot ^ fap^t 3 !!^ 

?i= q-2 = 1 43t r=1 ^t*f, f=1 ^3 i 

^Wfc 1 = -y|- 5 .*. K=l. 

.•. yiwr Tpn i*r s f= *l±3% 

r 

f?3-f3$TC<®3 5tC#3 <s$ 433C3 5Tt#3 «t3, %'S *433 (Electros¬ 

tatic Unit of Charge 31 E.S.U. of charge) 3*11 ^3 I fc?tt3 sft#3 
% ft, «4*1 433« 35*1 I 



anca® 'S^n^Tfta ft»a b-i 

ft. ft 4n ^acaa *rt=r aja^tfaa c’fcai cstft aftm t?ta 3 x 10 8 
«*l iftntl topfa* Ft#Ca ajaftfta *aaa W| ^ftW I t?tta 
fia ( Coulomb )ai1 an I 

fin ( Coulomb ) =3 X 10® t, can, t Ft# I 

fcirtW s 6 « 8 ft. ft. can. ^acaa Ft# 2 cn. ft. ^ca 
^tnft$ atci fcatcaa near ft ifaatn a*r foal aftca ? 
csatca gi=6 ft. ft. ^n. ^aa 
<72 = 8 ft. ft. can. csaa 

4 

ca^s r — 2 cn. ft, 

a?^aft, f = = =12 nstt* i 

n®l£apC3Rf (Intensity of an electric field ) 

cap's fca^ifta Ftc#a ancacsja caps ftp® criaa iftfil® Ft# 
( unit positive charge ) atftci cnaa Ft#fift a»ia cn an fof| 
aca <®tatca ^ft«. ancacata «rtanj (intensity ) ncn i 

nft q ft- ft. ^n ^aa ifanti iftfB® Ft# at <3 r pc^ cj|*a 
iftfS® Ft# at«fl an '^tai atcn ajnrea ^aj 'nsntca csaa Ftc#a fcna 
foat^n ama ifantn 



b^lfoa ( Electrostatic Potential ) % ta?jjfta 

ancacaj caps Ft# ntftcn <3tal ’afttafaa an al at^ cf&1 aca i 
caps fo'STfta ancacat A « B stft ftp cuafS iftfS 1 ® Ft# A 
atc^ B ftp®, nt B ate® A ftp® nt^ca ®tal ^ ftp stf&a ••‘afS 
facia ta^ffta *ft al 'napta fcia ft#a afacn i cat facia >ft al 
'la^tca ta^ifoa tcnafc a citciPftntn acn i iftfil® Ftsf^sF ft®a 
atre fta fa®caa ftca ata * ^®aft A ftp fa«a ^t5®a atcn 
lftfi>® Ft# A ate® B->aa ftca nttca i cncifB s Ft# tata ftift® 
ftca ar<k B ate® A ftp ftca nttca i 

cap's aftfB® Ftc#a Ftftftca ca anc^at fc«.i* an vstatea 
iftfBs cas ( positive field ) acn i iftfS® cacata «tc®ta ftp 



WltffWl 


Mtefaflnta *tf#ft>® ^ c^c3i ^1# ?$r® q® fti ^l®si *rt, 

c*rrcfaf*niT9[ ®® ^fac® «itc^ i cwtfB® 5i# m\ fc**ra c*fg* 
«Wfi>® C^m ( negative field ) 4JC®! 5 ? C*ltctaf»Hlt»l CTPtfa 

51 # ?$c® q® ti^i m ft® 3 * ®® if% *rtt «i?i *ntc® 9 tt« i 
^fi} ^ift® ^p« q-c^ nfa^tfl ®fa ^t *1 ’kts 5 ^fitoPi fcstw* 

siw c*tofi> ^c® 51# ^fBc® $w\ ^ftt 3 * ®t?1'® $*im c<rttfa- 

fm*r« ^ ft#a ^ftc 3 * i *ifa p ^sa ft® 3 * q stt® w 

®t*1 p ?^C® Q-W fffC 3 ? *ff#f5® 51# «Rlft® ^C 3 * I ^1 *fifl 
P ^ CfltfaPniH 51*1 ® Q a^a Wttfoftat’l 3fa *ltlff& «(lfa^ 
ft* W ^®S a^a C 9 ttC^fant 5 T *PTft 55C 5 * ®«R ft^ 5*ll5*l 
a^i I 

«r*TM ^al at* «, q nftift® 5tt#a WSO* r fsw ^afa® ca 

C*ft« fw CltC^faUfsl al ft®taa afaaft + — 4Tv5l#fS ’if#- 

r 

ft® 31 ?^?1 CaC’lft® cnTcfoftat*! al ft®taa afaaia 

vkm - q . 

r 

4*ft a atai tfa^f 5 ?r aiftjl *al aftt® *ltnr i cd « ef 

$|ft (g^ta 3*1 4*fit 3^arai 'sro.f i S ft'ia'aft aa; 

Stftlll CD ® EF aj’sC"! ^ 51*11 ^5j | lift 3 3>wft *tfaa1 ftt*T Ca 

WHI ^E5®1 ca^l C*fe 3*1 ^C® «FH 3E*I ^ «l?tfa® 5§ta 
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si ^ feaj: «rcsia 3ata s fas(iv*rcttaa $*wl 

a® 1 ^ ^®a Jit*! «fC*ia fts 5®1 3313 31 ^ I ^t*ia ^ £ta 1 ?> C^t^« 
3jt*ia aftatCla SWa =Tl, C 5 ?^ 5 ! ^E5®1?I fa#^ 

| CD JffifS >PP §? 1 C® *tfa*f 1 *l I ^®1 C^ 





’tfirai cd ^ ^c$ ef ;rc®[ *m «rctf^ i ^ ®nt^t«t mm 
&5«tF* fcrefS* C*l1c6^Pnit*l ^1 fact?* »rf^5 ^R1 

*31 *rt* I 

>rfatv*f 

?1 « q* $fi> *ft<Tfa r i^C* §?tw TOfJ 

faRt^sj ^ F= q ^- 

r% 

(Electrostatic Unit of charge): 
4* CT. ft. ffC3 5^fS aura *tfarM Ftrthl ^WT lawfli*! 

4* ^C*I <211^1^ 5t#C* f#3 ^** 51# 3C*[ I 

W*tSS $^fS f^ W ^55 C*ftC^ipRIt9| 31 foeC* ^f^'5 
^fl’3 fift C’flcfoffisl 9 ! f*®W *|C«ifB® 51# 5*115* 

mi i *Tf^ *^c* *tfiqif^ra *131 « to? 

§653? ^C'5 ** TOC^s 51# tfRtf^NS &t! I C^fSe 

51# *$?$ fetcfe?? fat* *t^C3 I 

secret 

1. What do you understand by electrostatic potential ? 
Explain with examples. 

2. State Coulomb's laiv of force between charges and hence 
define e. s . u. of charge. What force will act between two 
charges 8 and 9 e • s. u. respectively at a distance 6 c.m. from 
each other. 





[ Current Electricity ] 


^5 f5f*CT f^s* fw?1 5511?! 

hgif®* *rtc*it «sfa?ri <§d ?ii *fNi sw i 'stc** f^5?' ffai 

f^STCt* 5faret§ f% Ifl <®t$1 fsRl Tfal «W ^91 Tf3, CW 

W fawn «w c^Wf faj^i i byfc? 

«ltC*lt?l f®^5C? C3 *\V ?1 f*®rtW& ( filament ) «ftt* 



n=K fan: st*i« 


Tffl *HR *ITFI ^twi Ttf** I 

4*fB f1C5?[ ntC3i Sf*l 8|^9t <st?fa mi 

nf«f8« -9 ^5tc?f? «ft^8 ^t&81 

5t*rrtc*F eftra 

'qWt? ■sfit^ ^tf|?f ?? i 

farci tfai §?1?i ^fi> 
frltTft tffcgiWR « ^fWR ’tTT^ 

W i ^T?t?f ^fB sstw* *rrt*i 

4?PfB JjTO Stftnl 5t5it^C5! 

»i*rt*tfB ^fl?n vn i ^ Tm- 

sstt •'"K ^f?W «tftc?l CH ( shock ) 


^t?rr^ 5ffc5f ^t?t« i 



i ffeat: fiiNrt 1 8 =rc frat : fapil 

m v£|?ffB 5^c^5 .W« <2|?ftfc® 

^C* *ttW I A«B ?^3 <4?$ 1% f^JVSKS 





Vr4 



fraj: v*ii 


D 


*ift* i *ifa3ift «tora jrsjs *fat* ®ta3 fe®3 fan 

^ftc*3 33l3 fa^Sftl* 5C* I $?fC* fagj*,-^ ( electric 

discharge ) 3C* l fa$jv 
’*3C«13 c*u$ C3 3*f5 fa 53 
( potential) 3*5 lt*| *^C® 
fa* fa»3 3*C® ^T«> *3*1 
^3 I fa* 3gC^3 3C3J 

3*3 fa»3 3313 ^3 if)3t if?*® 3* ^31 3l3 I ^* 9 f fa$JV 
4Rt?C^ 5*-fa$Ji, 3*1 313 311 fa^T^t? »i|*i>f3l ?fa*1* *lft 
^* ^1^ 5*-fa$J«, 3*1 ^3 I A B 3*C® f3?]^<S}3t^ 5f*C* 

A-^)3 fa's* *fa3l B-ii |3 fa®3 ^fal *13 I 3fa C*l3-e i§*!C3 A ® B-43 
fa®C33 *1<*Jt* 3^13 3131 313 *^C* fa$] l 3«f315'S *1§1 ^C3 I 

^3fa3: e f3 *31 fat353l 3531 31* I CSlt<S3 *1ffa 5 ^fS *1aj 

A 'S B v£)^f& 39 3* 3131 3°3^ I 33* H*fS 3>*** S 3t31 33i *fa*1 

■S®3 *105 *51 Ff*1 ?^* 3fa1C® 

A 31033 5fC*3 $55®1 C3^t *3 I 
^33 *>*** *f*3l fac* A 3T® 

*$05 B *103 ©* 5f3tfJ^ &C3 

*13* ?tC3 I fa* ®®3 *105 J 

*t*3 ^S5®1 3313 ^-63131* 

®C*3 «t3l? 3* ^§C3 I 3C3 
*31 31*, CDE ^1*sf& 3* *331 P 
4*fS *1-* 1 *1"*f&3 *1* 

*f33l3 *t3 3fa 43* $3 C3, A B *f03 C3 tfC3 ** 3i3tfa® 
B A *103 CDE 3* *131 C3^ ^tC3 ** 3^C®C* S5l*1 

*^C* A«B *1033 $Wl3 3J331* 33fa *tfaC3 I *ttS3 ** 

*131 *C*3 «J3t?'8 33l3 *t£3 3^313 3lf*C3 I 4^ &tt?3E«l C3*1 C**, 
*£*3 4t*1*C* *13*1 *f3313 *9 *1E**3 *131 *1* *31 31 *1% 3J3 *31 
33*T3 ^*C§ l 

2t*f& 3*3 3C3T fa5J3«3t?C* *1$l *‘f3C5 *$C*« &51C33 fa^lfa* 
fa«3C* *13*1 3131 «fC3l*3 43* 3T3 *31 «1C31*3 I ** 




M 
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fiat: i35ifa3f fas3 
Tttftwfa ^fl3? ( ' 







"if®** ^ TO1 TOffc ^9 "if®^ 

"(fee® *m®fn® toi tow® & §mcn n: 

*t®rtofsw fc*tta: $si tosrffc* cmr m c«t*^ta c*n^i 

( voltaic cell) mcTOt n>ifl P I faffi® $®T^fn CST^I 

( Volta ) -4^ *t®fn CW «W TO* I 

nrffsm c^ro-antfl) : ^ «wtflc® *wtc<* 

fngrvc&N^TOfa «rrgtc5f ntfs* •tfmn' fo?if®* "ifac® nmtsft® 

TO! 5H I ®T^tcm ( Dynamo ) mm ^ §men fa^mTO &.*!* 
^ I TOC1 oTOiftn cnc^n TO1 ^tMUft® I 

i * ^ 

mw*«l cm 

( Simple voltaic cell) 

TOfi> #tC5n mess fc^Ri tot ®tm 

« TOt5 5^fi> *ff® TOW C'st'lTto CTO «P8® ?TJ I ®W « TOt 5 

*tt® stfi> ®tTO ®tn mm >In^ 5 ®fnt9| ®tcn fn$«>«TO SC^T I vH*fB 
J>TO TOlWC* <Jf ®TeTT5( ®TC5 ?tf?K«l TOW \%l ql^M TO. f^V 
«TClC« 4PTh vfc? I 

cmim? faral: toI* W^fa *rf*fB® ste# «nf*® toto ^<1 * 

TOtt TOe** (Zn ++ ) «TWe* TOR *tt® ^C® m% ?$S 1 TOlftfefW 
Ulf3|t^ ^f*® TOlttfTO f3F?1 ®tn I TOifB« 5t# »fal ^W«fa mfcn 
$31 mtTO BT^St^ *lt®ft C^fB® 5te# ^tR® W I TORI ^11 TUT « 
'fltoTT tot mnfw fa^TO nro ?t$c§fcsra «trr (H + ) ^TO* ^ to 
fc$tm ®tmn mc®n ftc* sfam ®tTO rnc® *tfiffi>® 5t# n#* ^Rral 51#- 
fnffa *rttc§tcBR *iwl^f® nfift® ^ i $fi> *fnm ^e^tesR *Wti 
ftft® stfcstMR w ^mi m to §mm ®tJit? mc®n men 
nten? i st# >sf?c‘in to ®mtn nte®n *tf®fB® cmc^ftnt^ ni 
fn®n mf^e® me«p m® *$c® 51# m% 

nt«ntn to w^stn *rtc^? c^e^tfB® fn®n« ntf®c® me^ i m® 
mf^cn ®t? mm ^ m ntf%c»i f5rfti ftwtMm fcvw 

CTwn ntTO^ fern ?% TO i fns« m® ctoii ntfen 

®tro ®tn TO1 «ttf<pe5i ®tTO m® ^^e® tori me® *ff#fl>® 5t# 



531-fa^ VI 

1tC®3 f3«3C* 33®ft! *\1HK C5&I *C3 i 

&\vs «rt3f* c»ic»rc! f®®C3 3T3t?if3* faFfl *ts« 53 i c 3W3 

fawi sfift® 3tc* l felt* ftsfafa® *Rfe«t 3t3i £*t»t 

^Rrt 3ts: 

Zn ++ +H 2 S0 4 = ZnS0 4 + 2H + 

C3«1 3t^C®C5> ^ $3tlS C3C*i 3t3tsf3* *ffe h$jf®* *ffe® 
**mgfs® 311 3t3ftf3* feta *fi*w f3:t ,, tf3® 

C*mn 3* 3^1 3t3 I ®33 ^t3T3 4fe frtfel %3 C3C33 
K*\ I q^t* IT® *9 rtsl ClC*l 3® 3 3t® *ih® V? I 

®fe « Wto 1t®C* CIC^l* ^f& fe*W3ft^3 (Electrodes) 31 C9* 

( poles ) 3C*1 I ^ftC3 It® iferfS® C3* ( positive pole ) 43* 
1$t3 3t® C3tlfB® C3* ( negative pole) I C^TC^T 3T33® C3 9T3lqf3* 
iqfe fet3 ®C3 fej^sHt^ 5C3 ®t*ft* ®f$V§resf* ®33 (exciting 
liquid ) 3t«1 I vflC^Fcai 3faf*^f3* ®fe-^F3«* sssra i 

*rt*ffa«l c'st^^i c*R?Rf 3»ti> s miH 6 ! c®i^"l9 apfB 

3 ^fi> i fell ( local action ) ■€ ^33 ( polarisation ) I 

Tf^ta fapRI s wji TOtfl itt® cm^i, ^it3'f3*, *113, ^tai 

tfl^f® ftfet® 3tC* I *at 3*3 ^rtCFf^J C3 0*13^ 4*f& §65 ffet* 

®T3t9 31t®9 3® *Ts *£3 43* f*g 

rtctfwrc ^t33 ®t^tt99 5t# ^ *1tt* 
C39 I ®1^t3 *t3 C3C 9 !* fet? 3*St3 3Tt®3 
f®®s Twit t%r$ 4*f5 f^wtcqs 

*1& 39 I 4^ 3*3 «TC3*«f®l ’sfe <2t3t3 
*f£ 3«9t9 f*i 3t9t9f3* «tfe 3^ 33 i 
*19*1 3tf3C3* ®tt3 f^TWt? 31 5%*I 
®t^1 CTt3'« *TW sfttt 31 I 
’. 1t3 ftfe ItW TOfo §1* TOl « »lfllWI faf 
Jff^ 31 3t3W-3**t39 ( amalgam ) , *t^9 c i tof ^t3l^ faRTl W I 
3t5ff-3*s*C?3 3f^® «ft3®f»l f3f*lC3 31 fk% 3lc5* «1^t3 *11 ^3t^ltC3 
f3f*TR I ^^lW^*1t«f%3tf?m , *Tf«?IC e 1^t3t3^te3 3*N"1C^ 
^Tw? faFSl 5^3 fr% <ttw«f»l ^im 3*tC5 1?t*1 3tf*C3 I 






b-b- 


^1 (Polarisation): Wrt fc*RI *1$C5l- 

c*r intern w?«f»i to s&c® ;* q*t 4*f& *tfc$twOT *it®f& 

TO *tfal m I W ^551 5t^1- 
C*R ®t*R®T*lt* *!tC®* 

^r*fi nt5; fcsrcqw foivm to 
cto* fawi ^ i *nrtc^^ 

TOTtotw* Wl ^ farai^ ?firal 

w ^c*i i 

C^HTfroiPra *C*I c®T«StocTO* 
to fVtSl®s^ $. jr. vn^.-^g 

I ^5TPJ ^C 9 !^ ft§J«s 1**K fan: ?«H (Polarisation) 

TOC** HU 3F^*T qft I &tt* ^JPf $. 4*. ( back 



Cu 


e. m. f.) ^C 9 ? l 

: wfo *it®f& site® ntwi ^f*rai *fai ?tfctgtwrc *tite*ra 

^if^CT c*IT*ltfTOTOr W I fal ^1 

w i fro^i to§ atffc fc'tm i 

^ ^*rtoi sifsfaf?® cp? fiyw 'Mtm RtCTtfe® i 
'StftOT'l G*T*l ( Daniel Cell): fapNlI* f® ®W5 



i fw: $tftnw c*m 

fapsl s ^ 


*rrc^^ (Cu) to =**rfa *rt*rc*B *i 
^C®3 3^*1 <lTC* I 

f«®C3 wj (porous) fafafc 

itroffa wm (p) to 

fa* ^f5j® 9^1 ^1 | vflfjTC®?! TO 
4^f5 to;* ^ (C fsfc® ) 

TO ** I Tt^fo fel 
fTOTOl 5*7 tf^si «*n^cw 
*rt*W-*W* (amalgam ) TO *s&fc 

riot cwi *tc® i ®fat* *iTtara 

fe®* ci»i^ s ~* H*** 

*«*f& cTO stfasi cw«n ** i 

(Zn ++ ) wrt *tt® stt® *ift* 













tr» 

3^91 4*IC69 4*^5 fel ^C9 I TOt9 *lt^5 ^CS5 Jf^t? 

9 ff®f5» St# 9tf39 S*9t9 *98t9 ynfc cmftv 51C$ ^tf*<5 
39 I 931 'Q 4^9 W fet9 ^ ^ 9 f* 3^§tt«R ffal- 

9ifB9 nra p-ifli v« feisfo firai 'wmw tfm 9t9 w jm 
3TOK ^c4 <5rtC9 I 3tfe®tWR ^T99 **flMl*TCTfe 3^8 <$Rt9 
^rtw* fkfm Ws fsrc*f §3t9 ^ <U3*i ^firai *rftfafcf*f «nfa* 
fcvn *C9 i ss-m **tw *tfafc$ st# 9^ apfirai ntra9 f^c^p 
9t9 ^ nfefite 5t# wnr mss 9#^ <®tqt9 farcn* wti£* 

*ffaf& 39 I ft9 W Wf9 •HRtU^f®! Wt* *tttf59 *|ft« »IW| 

^Tft 3 ? I s»19t9 *tiaf« aprf 5tC^r «rtf^5 3 $^ 9ft 3 ? I 

W1 « 9^19 *flF59 4^5 9^9 ^ ^fi>C* ^T9 9T91 9%*I 

^ ^tt99 fa®9 fall ^5t*l1 3^3 9^t9 f9$7^«l9t3 sfa<$ 9TC9* I 
9l9T9ft 3 3 f3F9T9 TO ^fol9 <59t*f9 Tf^l 5t»T *tfa*T C*! 5 ^ 9191 ^US 
*tffal *11^51 9519 9t£9 I 

^T9t9 9TC39 9Tt9 S5t9t9 9^1 3R1 3^*1 ^5t?1 9t9l CTOtfaTO 39 I 
^fc®9 *9*1 ^W9 C’TWftW'R ft9T99 (depolariser) f39ft9 TO TO I 
^Tfa9*l CTO9 91919^9* fap91 
falfafas 99fomfa 9t9l -2JTO 
*91 9t9 : 

Zn ++ + H 2 S0 4 = ZnS0 4 + 2H + 

2H + + CuS0 4 = H 8 S0 4 +Cu + + 

(Leclanche 
Cell): 4*f& $tc&9 TO g 49 mm 
v4K9tf^9t9 OfWfo ( NH 4 CI ) 3T9*1 
»l’Sfl 3* I H^I « nt9^9 TOf-9^9 
( amalgam ) 9t9l TO9*1 CW1 4*f& 

9TO 9^5 Zn ^ 39C*I 

•9* TR? • C5pprt9.9 C95I 

9TC 3 * I p 9^95 

( Porous ) ’TtU I ^5T9 9C91 3 Pt^W9 4^fi> VS C-C 3 ? 9t9lt9tf% 

^9^tC^ 9tf9H ( MnO a ) « *\im 

«^t9 ftal*! ^t9l wf5 ^lf99l 'ofs ^91 ^9 1 




fapfll: ^ wto ® ^fll »rotftTO 

CfftEt^SE nfi |\5 *Tfo1?W fORTl TO I TOt3 CTOlft* FfC# mfc® 
W I «W fa* cattffts ( ZnCl 2 )» 4:*rfft3l *5m>T « stScstw ^trra 
fc**fo 1 st^tcsra *mr *sto ntrar TO*f to <w 

sfjtwt^lsf farct* to «*rtwt3l«i , *rcrt$® 

(Mn,0,) fcvffl l *t&5tC«R *tfaf&5 sfa ^ EC® 

TO? i ^ 53 1* ap«rt gro *fW5® ut# 43* fa* gc® ctoi#® 

5t# «N1 *K* W 3<5 $f& TO TO1 ’J'S? *1 *tfTOI ^53 3C®g 

fg®g nt^T ftPte %tg c«ftfte»i TOtsft* fawi ^ i fre 
gfo C^TC^T^ ’ff^^tCt ^t* TO1 TO^ «ITC^ TO1 S^C*I ^ 

TOgg f®$g finii g® fa* gro fg^MTO sfac® *rtre 
c’fcvr? gt*rt*fa* fapst« sfare «ftc* i 

»jft CTOT *UtWt^N? ^-TOffo (TOtfacWl ftgtg^gTO TO 
«nq*s vtteR « Vi stawffa *rtow f®TOg f^w. *tfa*tfa^i <jfa to i 
CTO3 TOttft* fel ftsfafa® *i?lTO«fa *t3l arm *31 mg: 
2NH 4 Cl+Zn ++ =ZnCl 2 +2NH 8 +2H + 

2H+2Mn0 2 = Mn 2 0 3 + H 2 0 

cto 3 c*it»rrf%c*p , it=i fagts®! gkg *Pfcg i <?&** 

fa$**i gjg^tcgg *tg^ fa^mi* 
*ftgl gtg i TOtg f*|*M fa^MTO g* 
«tfro ot *t5 *tf*tfg®i *t® to i 
afara cg*i ^c*i*fi5 * m>i, d>fac*tn, 
<$faaft*„ «Tffaro (eg g*»J cto site* 
site* aftt* 57^T CANTOS*) TO^fCE? 
$TOt*l I 

^ C*T*f (Dry Cell): ^1 C*!^t^ 
<TOg| ^fU I $*t* TOT cw* 
«tt^P 5T1 I ntc^ ^Etfl ‘fwft 
estate *ltcaiE ( z ) f®®CEE CT«Et»13[ftx 
▼w«f(B)f^n^fiwi*rtc*wrTO oFfatfo ^tc^g «^?i, 
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►> ^ frai: gl^ cjw 



' s’Ma^ 

^a *ITlfaa fiPffoa «IV5 vsi^fg c*$ (paste) «l'€?l i 

atoaa atatatta 4a$*al a^cs* acaT arfttate * a^aa 

« 1 <$ta fa®H *i$ai ^5t^nr fe^ca ^fS a*t*a a^» (C) atai ^ i ^inroa 

J>^atf5 a^agi 9 ftC3ft ^ca l *Ft^ a^sfB ^f^fS 5 ® C'Tfa ( positive 

pole ) al «rc-ca* ^ OTafSs cat*! al atf-caw ats *ca i 

ca^fScar 5tft*crcn caifci *tto* atai *a i aftaa 'Q aTO *ms 
cac*ia atfca ^ata arai a^fata ^ttaa f®<5a 
fW^fiiat* 5C*i I H aaffo ^t^l 4PTff5Wl ajta atRa *§a1 ata i 
fipUl S cacaa fap?l1 6a* atata*! Cai^ait^l tp? I 
ajasta 2 Caa fapffe* U, h^lf^^F a*&1, C^faret*, cfefasJt* 
aja^ta a*ai ata i 

fa5J«,-a^'5?t ( Electrical circuit): caW nfaatfl n:a 

fa^ruSat^ tfw® *ttf*f:a ^ W* fa§jva6«1 al ^ 

atf¥& ata I fa^JvaGatas 5t< Cate'S fH af^l 



►* at frai: v* a* flaf: ai-a^ 


*rta^ apfaai wtata ca^ fa*sro fflaal «itca i afaatll ^ta atal 4*f& 
c*taa 2 [tf& ca* a*?*? a^fata cataa catafite caa* afefS® yf# 
atfta a^ai cataa fe^ta *tfafi>® cwa fare ala ^at cataa atfea 
♦tfafite otp a^re cac’tfB® OTPre fapfaai ala » a^-nVa rette Ttta 

C^a atfwf ^tre ^^-a® Ift ( Open circuit) at*! 1 a*F-a^a 



1ft* nw*r w **-**rtfh8 

( closed circuit ) ^1 *S l 

C* fa« §*5 fa©* ^c® fas fa*™ fw *tf#fB® 

51# S* ^f^T9l ^t<T?®l *JtWl efsfal® I *lf#fi>© 5t# mtft* 

s«sta M <mt«i5 fafcfastc** <*t*r*, ^ts'i fafcfasi^’ffaft© 5tc#a 

*t*T* *fasl WW ftstOS I fa* fafcfaal* «t^i 

*i** =ra I CTCTffc® 5t# fafa£ $c^3fa fa^fasft*i* 

?t®i* 1 w faretcsor <a*t?$ **t*J *fol i *ftl9 a?* 9 !?* fas fa®* 
S^C® ^55 fast** fac* $C^3fa «t*1? 5C*i I **» «W* 

Tf9J vf]<p^ | 

C*tTO^fal3tei *ft«foj *1 fa®^t«faj (Potential Difference 

^n p. d. ) : *?ii *$stc5 §^fB fa*$* *1 ^f& **a srwj fa©c*s 

*ft<faj *tfas*t fa®* ^c* fas fa®c** fare nfafB® 51# emfa® 
^S I fa®* nt^faj *® C^^T ?* fa$l^2|*T^« ®® 41**1 $$ | (gE& C*!F3*I 
fas mt'zm ®*C*f* fif*T^* CTOJ C*C®C*1* *ifa*J C* 5 ?! S$OT 
®*t*T?l 4f*1*« CW C* 5 !! 3S C*^** 1 fa®*-*!#?! *1 Potential 
Difference-re »KWC*f P. D. **1 5S l *rtfa, ^fB **re ^ 

?^c® $*c* ^farc® *t* *fare ?* w ^*c* ^fai*t* «?3J **fi>a jjwj 
^ fa? ^ifa 1 (Potential energy) *fa® ?* 1 ^ **fB ^C5 sttfa*1* 
ws **® ^fac® me* i fa C7\fa*\ fo^if®** *9 |c*fow fas fa®* ^t® 
^ fa*™ fare ret*« *f#fi>® 5t#re *r$c® *pfac® 3s i 

^are 5t#re 4 ? fa\ ^C® ^31 fa^C® ^faltffa® ^fat® *fa 4 ** 
*fa*t*t *‘t® *>fat® *3 ®1*1 ?^C*1 fa^l 4?? fa ®* *1#?J ^ttf 
m* m) ^s i 

G*t«fe ( Volt): fa®*-*fT*fc*JS C«rt l <4* 

T^ *|C5 «W* 

*fo <fl* ^ TO ^sfilCS faip fa«^- 

220 c^t 6 ^, 440 «J^fa fa^l^ 

C*C* l ( mains ) 220 c®t«l? 



fw-*tt<*r *n 220 e6l«fc faw-*ittoj 

**1 I fcic* FWe ( Electric Pressure ) 

**n ^ i ^#r sW> %5 »*tfrrc*f new 

$tn farai ^farces nw wf ^91 5ic*t<r m% c*rc &?tcjt? 

WIT f^RSRt^ 5C®f I ^J9T ^TCVJ R H^ fc*t* *f*1 4fy& 5|*f 
CTO TO?^ C*fai*t TO *31 5sfB f^r P. D-3 >rf%N5 fc*TW* 
TOJ *W frsTfW 5t«T« TO^Tt^l I 

^*W ( Coulomb) o 

( practical unit) *sn I ^1 i^JlfB* «w** (Electrostatic 
unit) fen *T$ c^tBt 13*1 ^ I Mfc 

1 ^|b3x 10 9 e. s. u. 

WtfHtfta ( Ampere ) % ^1 f^R<2RtC$* 4** 

( practical unit) l fa$R C^tn* fit'll «fe CTCTt* 

m <«rfTO ^ ^6^x5 «JTfC^| «TMm* 

^Jtfefot3 ^*11 ^ I * CTOFtt® Q ^ fa^R 2Htf*<5 5$t»f 

«WS C ^Jtf^t? ^ ^5t*1 *fe»I : 

C=—W Q=Ct 
t 

^C® F TO&tC 5 ll1^'® GVfa ( Electromotive Force ) S ta^lfe 5 ? 
CTO TOT* nt^5 *1 GWtftrS C*I*P *ffefite «TtSn 

*lfafi5;» ^Rn *1 *tm *tfefB« 51# 

TO *s%1 8|^1 I fe^ *tf**T^ *1*1 W 31 •fffwi 

Cn* 5 * TOT **fri faffa faw-*lt*frj <6**1* CTO* fev5C<5* 

«f*t* **i S§*1 *T* l CTO* TO f**RC* 5t*Rl **t* SJC^J^ 
cto ^wfB to*to* *rfe* *5Hl **i ^ i $?tc* f**j*-TO** *»r 

*1 ^OTlStCTtft® Cft^l" ( Electromotive Force *1 E. M. F.) 
TO I d>$ E. M. F. ^ CWl 5^1 *m *fm\ E. M. F. 

'Q (open circuit) i$53 CTW ^re^-*tNf 5 WW 

( Potential difference ^1 P. D.) ’Flfa *151 I ^^F'Q 

C®!*^ ( volt) I 



»8 

CWf»R[ E. M. F. fain CWl • 

CW E. M. F. 

*!l»rfa®l c®t% cm 1*08 volt 

OT 1‘08 „ 

c»t^*rt^i c*\*\ 1*45 „ 

ft^ 5 ! ( Dry ) c*w 1*45 „ 

E. M. F. « P. D-* *tt«f<F7 2 E. M. F. « P D. vf|^ 

fcffol ft* OW W I fasrv^hr ^fB f^f 
to ^ c^'Q ^ sift faT* 

TO f%V-5t»[* n*\ ( E. M. F. ) I f** 

$|fB to fa§jv*ife 

^ $# fi*55 to fosTO«far ( p. d. ) 3*1 i 

C*!PW ^fB CT*3 TO *tf^ 

^$^t* ^fCW TO E. M. F. | fa% CTO'S &S[jfa* 

to 4*fB f^jv-ifo ^t*i « ^twt* -ifwi 

i ^wf?, to <q*f s '^s % sstnra «rfc* 

P. D. ^tC^ ^C5 t 

*ft?ft*r 

W ^nm, TOTsft* fap?i1 <W1 WTO Tf?Jl 
'Btt* I 

^fB fagj to fwit<*j ^ §3Ttw3 nfl*t$ TO TO1 
*fro fa®* 3^c® ft3 fassTO fat* fa^eftl* st 5 ! i fa®*- 
*TI<*J *TO ?tTO C3 TO TOre 33 ®f*fa fa^«mt33 TOH 1 
^t»ft^*l 05t^ C’TC^l TOt3fa* ton TO1 ^ fa®*-M<*T 3*13 3N1 33 I 
®T*1 'Q *TO TO *t*fa$fa* vflfac® <5>3t^3l >ItMT^«l c<5t*^ C3*f 
iwitft 33 ! 3tf3t33 <®tC3 TOH &CQ *TO fa$J*«lTO St*! I fa®tt 
W TOt3 TOt3 3tB i ^it<t^ e l cst^ c^c^Tt! apfB ^tfB : Tf^to 
fapfll « (polarisation ) I WU *ftC® TO1 « 

( amalgam ) ftffll ^t=fhf f^al W W I fcltW 

cnt»itftcaf»i^ i 



54 

itftCPI G’fOT 9 ttai 49mt9 cwn 9^t9 

*tt^ OTfite C99, 5t»lfafcf39 4f>H5 S®f^ &<S«f9 59*1 49*s 

aril cwtffiwR ft9t99 i c*l^nt*l5f G*1OT ot 9-fo 9^ 
CTWft* C99 49l*l‘ 5 tt 5 l Of«9l TOtt 9<5, 4Wtfa9t5 C3F1915^ 

49“ CWtfkW ft9t99 9TtWt^l«J <5t$-^>l1$^ I c*\*[ ( Dry 
cell) (PPpit^CTWI 9i*ft*9, i$vs *lf*9tf$ C*it(paste)*|*9l 59 I 
( Coulomb ): $51 «Tt5M9 9J95tf99 499 I 49 9^i9 
= 3x 10 9 e. s. u. 

fTO9-*tt*foj { P* D.): frsjfo* 9®ir9tara s$ft f9*59 fw9* 

9j99t9C9 f9^9-m<9j 9w i f9®9-*rt<c9Hi 5j95if99 499 c i 

49 w fn^ ^ vw ^fw 49 ^ 

9t'5r 9f*F5 59 ^151 5^C*i 5$f5 f9*59 f959-*n<9J 05l*fc 5$C9 I 
C9te'S *ft9 49^1 *ltfilW ^ W9 f95JV9^ 

( electric circuit) 9C»l I 9<©^t C9T9* T&tCT flfel 9tf9C9 SJT51C9 
^-9^1 ( open circuit ) 9C9 49^ C9t5t« fafea 31 9tf9C9 5t5lt9 
99i 9€3*f ( closed circuit) 9C5f I 

C9t3'S f95JV9^3l9 *TC9J 5$f& 15*59 9C9J qfa <*19J C9W «9tC99 
*rfa h^lf^5 9TOfTO 59 ^eT5l 5$t*l $5tt59 9£9J $C»l9l3ft- 

C9lfB® x 0519^ ( Electromotive Force ) 9l E. M. F. ^1C5 9C9 591 
59 I ^T9t9 C9T3* 9$^9 5$fi> f? 5 ^ 9«J h§jfo9 »ffe W «Fff% 
^ 5 9 1r®f9'® 5$C®1 ^ 15*59 9C9J f9«9-M<9J 91 P. D. 

^tC5 9C9 991 59 I E.M.F.-49'S 499 C«t*1> I 

^St^cTf 

1. How can electric current be maintained between two 
points ? 

2. Describe a simple voltaic cell and explain its action. 
What are its defects ? How can the defects be remedied ? 

3. Describe each of the following Cells explaining the 
action in each case : (i) Daniell cell ; (iO Leclanche cell ; 
(in) Dry cell. 

4. Define a coulomb , a volt , and an ampere. 

5. What is meant by the e.m.f. ? Distinguish between 
E. M. F, and P. D. 



o^iw i%?i 

[ Magnetic effect of electric current ] 

( Oersted’s Experiment): ^tc^r 

WCTte *tffa*t* C*l Sim fssm 

HU I nfSTfCl S 51 * « JTC*- 
■piW* 4 ?° fwc^ 

ffo fsr»* ^ i ftufafts ft wfas 4?fS ft^ro 

ffa «rt=n me* 1 

•UiHuTOT *TO3*f^3f ( Ampere’s Swimming Rule ): to 
W*\ W, CTft'S ^tflft^ ^Sfl SjWPTfatC^ *tfa*1 C*R 

*t* **t** «Rtcw fare farocs 1 ^ metros 

ftc* pwrftt* fcw** \ftsl *iwi^ar 1 

3 Ut^'3£3lC*Rl ( Maxwell’s Cork-screw Rule ): 

ftfa ^ *f$* *fcf* 51^5 ^*t$c*r fc^t* 

*iPiwi ^ 5 rc«ii TOT 

StOT ^C* 1 fall 

v^fB 

<5tc** *ifa$ 

^ vssR fsai: 

<ffa(1 qfa j*tc*l 

^ c*, fc*t* ^5 «rto f%* 4 RWi fa 5 ? ^apra 55, ^51^1 

sU Zftsi ^ 

*lt*»r ) c* fa* ^fa* 
c^fa* 

fc*TO* \fal *tfc* I 
QPf*K-4* <5t* *f$ 
3J3J (Flemming’s Right 
fpaj: ^cap attsffi Hand Rule ): 

*^fe, s$^ wil 4 ^ ft^fB 





Clita fall 31 

3tf*CS 3^C3 I ^ TO ^fi> nf^t^ S5TC33 

^ft5 v4TO«tC3 qto ^C3 31*ftS3 ^tt f»w*t 

<w g«nn>i*rffl c^H ^rtn f5fc*f"«r 

3>C3f i ^C*T ta99c*HP c^t*^ 

*rl%c* ^tel fsiwW i 

ftSJ«,*HtOT 3T9J C’Ri ( Magnetic field due to 

electric current) : C5fa<F C^C3l ^3f^5 CTOl'Q J>^t 3>3 C33*3 

^*t3 3* fel 

'- '®I^T? ¥C5T c^?P 

TOt^ffes %n i 
f^2Rfc*?l ®3J ]>W 
*f*rtTO ^«fa %iv 
«*3t»3 c&W- 

fTO<33 ^.3^3 ®3}? 
*1^3 I 3F53K 
**1 3ft, CTO'S '^t£33 
t% ^ 3 

b ’^* ffca: fatiwWcs* cefa^ pra ^ ^tRia Ftfi[ 

ffc* csN* c^n ^3 i ^ca^fi* *iaHt? TO1 c&W cftara 

^*tf% « <£f?fa W3i 313*11 3*31 3t$C^ *flC3 I 

*!**! sfsj ofcf<F £^35 ( Magnetic field due to a 

straight conductor ) 2 »43Nlft TOTCtC^3 3l3tTO TO31 

few TOt3 TO A-BC3 5 atwr ^llal TO3 3131 

I TOC3l^ffc^ 3lf33l ^?13 $*13 TO33 

5ff?intC*t faf CTOl£3 ^51^31 CUm ^3| I TO33 f®^3 f*3t 

f^T^fiTO 5fal|c*I CTOl£3«fa TOC^F GfW 3^331 3^3lTO C3313 

3f®sr® **C3 I TOC3lC^53 $*13 3^3 3^3 ffal cfrfal |fe?f 

C33l35fa **& S^C3 I TO31 CWfiWft, fifa* C*m ^3f^® 
CTOTS>3«t% C&W C331 33m ^ I 1^^4131*31^ TO33: 

Blfjffa* C&fa* C**C3i3 'Q C&W 35fC331«f*ia ^3TO TO* ^ 
*^C3 TOl 3t3 I 




n*t<ftsn 


>b- 

ftffi % S5tCiS* fts^ant* rtc»I 4^fB C§lB TOt»l 
$t^tc^ 1&*Rf Tffasl C&fa* **IC3*ft«ftni ft* **tt1 3lftre 

•ftC* I $fBt* ^?W WWt* ft* fatf *t *ftc* l *»TCTO«ftni ft* 
^rw«cfc»ra **^ ftire rtc* *rffl *nr i *^$c* ssfa*tre qftsi 
^fij ^ 5 t®! *T 55 «JT* C*l ftc* '^t’tft^l *5t*1 ft$r*.4j3tC$3 ft* £^C*> 
^ ?tC^53 *3$ C3 ftt* ^5tPt^ *9|RWTGftf?l ft* fttfftt ^f%C^ I 
^=5t*t3 TO CTO ( Magnetic field 

due to circular current) % *S^jft* **TfP( 9ft1 ^**ttft 
&$ fer *ft*1 4* *st*T* *1 (insulated ) 

sstc<ra ( coil) > ffe?*fW 4IW1 *3^31 &fl ft **Tf? *N1 ^ I 

f*§ c*it?i- 
^ *1 f^fft 

f©^ fi*1 ft $T ^ «t *T $ 

5t *t ^ :®r c®rt*T£»ftic* 

*$C* 

OWUftt* I *t&*K&tlftc* 
ftfl *?|C 3 0 »t*l 
ftc®i •*& sftc* i 

ft* * ^ 3>- 

finm war it«n *i*c» i M * ** ! *»*-««» <*" ™ 

3ft Jt*ft^3 *tC5 f'OTft ft 5 H*!*t* *^|fc*ft^t ( anti-clockwise ) 
r.m\ 3t3, S5t$1 ^C?l WS^tftsftl ft** Wc** ftt* ^tft* 
5^1 *Tfatf®C5 *P* | 3ft <Sf*|* *Kc** *ft5 

(clockwise ) *CT *3, *t*1 *fe«l W/Wftsftf **fc** 

ft* 3*^1* *wi ^c^«r *ftt*E^ *ca i 4*ft *"^*1$^* 
*t&*tc^* §na f«^hi *t*ntcsi « *tftw $*t* 

*i*Hi **i 3t*re ntc* i 

x&ft* *WT **IC 3 *ftrf*C* TO *f*C* CW 1 3 (ftc^ 
flai «Jt5 ^3it^5i5i 'e } TOdR c^cs?i 

C5ft?p CW ^*( ( uniform ) « «t^! 

*rf^5 'Sl^ft'vS I 




fa^aNTCSN fW) ** 

( Field due to a solenoid ) l ®m 3 F 
sj^ «ft* ffal Nfat^t* a®® =^f%C^ ®T^TCN5 

W.*\ I »!f»FOC®fl aC®J* *tt*C® >il^f5 fStN^N MfNNl^t NR *FN1 

NtN I aC®J^f& ^fatN MfNNt*fa *5® ^*tN C*C3N *10* ®CMN 
NfiF® NNCN*tC*1 NNt®NT»! N«TCN*lt®fa ®Nfa® I *tf«TOWC®N C^W 
at® ^c® cwf^csr ac®T* *\\m a^tc^N ffa nr i 



^nt* aRj* ntc^^ fw^« 4® ' wrc, 

«fC®J* MtR^ ®3J ^Vffl C®t^1 wtf’W CNN Nfs|NCNt®N N^® 

>W®fl1*!®tR NNCNN1«fa *Ptfa® I ^fiWOKWI CN at® 3&t® 
CNfac^l aNtC*N f«fa NfifatN®\ ( clockwise ) nr c*i^ ate® 
N*iR<rt®fa NfaN«t®N f®®ra aR«t *flw i fa® ®t*rai grrfa, .^ins 
3 *:** NfaMR*;® N*rat®fa a:N*i ®h i ®®*n Nfanc®*® 
®tc*rt&j at® wfawfRw 5i® ®t® ^%n i ^tfl faMil® ate®* 

^C® c*rf^w a^tc^a ffa 'NNfifatN^ (anticlockwise ) NR ^R i 
j^HItt § fNR W<Wt«fa NtfcS vflN's ^ at® J[W* ^PIT? 
N® ^fflCN I MN$ NfaNCN®^ N® ®t® N>fNR I 

3rfsi*CT® N gNJN 5 ( Solenoidal magnet) S oq^fS CNtBl <4N* 
C^ C^fi^RN NW N^CS fag MINN ® ®T^TN $MN Nl^fa^ffa 4 n® 
« ^ci a|$fl N®1 ® *S*f& ®TNTN MT® <3j*fal f^C®f 4*fB 

*\W\ C®t*^K C*ft ^M3 ?N I ®tNtN ®T3R Nf*INCNt®N 

*T*t« ®®t^3l $*!* $ at® ®TNl ® W®TS MtC®N N^® ®*1 ^*1 I 

C^fBSNfiS ®C*I ®tNt^1 fww NfaNR®fi> ®tNNtN £V.®N N® ®t« 
^faN «HN\ ®tC®lt5J ®tRN W®t^lN N^® NNl®Nt^- 

®tCN ^Nfa® ^CN I cB^fSScNN MtNN ®tfac® 

*ft*tqi I 

5lfaNCNC®N 'NN^tN ^^C® C®t*t atC® C^t^ CNN* «{Nfa® ®t?t® 
W1 Nt^N I 4*fB ^ NC^H C^tN'Q CW* ®tNNtN ^faNCN^fBN 




i*0 


’W’ffwi 


*fto ?i f^n«r« to ^n i ^ 

toatw^ aft <6t*rat*f 

( De la-Rive’s floating battery ) ^1 I 
xgfvSfcg^ ( Electromagnet % ^1^1 j[WWi tfffavtffc 

csrryfa ?C^5? wfa ( insulated ) TO$*1 

5w$rj\ ^fg i ^i«<i f's^ifS W 

C*lt*1* ^ ^tf^C^r C9l1^t3 f^SKt Cbfa *fc*|J1 

ms i ^ «?s fc?i ^«5at? j>w i 

*(WTWI C*Tt^ Wto C^t? ( core ) ^1 S3 I 

feep^Rtc^r fsFsl 

[ Action of magnet on current ] 

faSJ^fiUTCS* Msfto cfo* 'C*a[ I Cffi« C&fa* 

wear fa^gRt^T?} W Mtf^c«i ^ ^ fapn ^fto I 

v£^f6 *i<n^i ^t^i $$i wi i #itf« j*w* finite <** 
^tRrai ^tara srwtca 

c*«i1 i ftwi* A| 

*tTGH ?M1 *lt*CW 5JWI <^R ^ffto I 
4«R 5 Cq J Bt^T to 

^1?f5 fih^ warn *iwrw 

4^fto >if^1 qtt« I <2RfCF3 

fa 

fw *tf3<if%S3 i «it <T q 

«mc« fro *rcfircr&5 ^tf^j^n 

CW^ 4 ? fto 'S«1>t^$1 fto, 'ft qfo«i Wft 

Ttt ^finil uttVc^r, *tf% fto i fq$jv 

« Cbfa C*tm to *N1«31*I s®T«3 Cota'S e.^j <*U1 

*frw a 1 I ^st:??j «jj^ *lfoa to to ^ai (Flemming’s 

Left Hand Rule ) ^to *lt«?l W i 

QpfascfjS ^ 51^5 ( Flemming’s Left Hand Rule ) l 

^ w? >,^tw ntfm m 


N 




m 


**** fen : c&'tw wot 
’strara ^ ^ 



fa ^ «t *tcto c&W faroi > • > 

<£)^R W *ifac<® s^CW TOtC^s TOC^C3R( fa^ »TOn TOJ*Tl 

fa 5 ? fat**( 

TO I ^t?1 ?^C*I «1^& 

*tfa3t^t Mfa* fa^ 
fafa*t ^fTO I fara 
s*-=?t f^ai s ^ TO ^rara fsai-Si’t (fore finger), *ITO1 (middle 

finger), ^ ( thumb ) ^ ^ fa^P facH ^fac^aC^ i 

VW' ( Barlow’s wheel ) % fa^TOlCTO fcTO £WCTO 

faro aic^icn ^\t waifs tooti festfa^ ^ i ^f5 TO^t*fa 
Sjwc^w cw?pa toto* tow to toi to i ^f3 
*jtwrow toto ntc^ fafass sarc* *§to c^sf’fi’it ^s^fa 5 ? 

^SRSftW TO1 TO CW B3?f6 ^ ^C*R ^TOTC>1 TO* I 

&T3TO c* C^faS ^f5 C°TO ( spoke ) TOCW ^fa*1 TO 5 ? I TOW 
«4?pf5 afawt^t TO**! ett^ fawf^$ TO 5 ? I ^ fasfaara TO 



fr^ftfa W CTO'S ^ifa 5 ? / jy y| 

CTCns & r.W3 ^*^§5 K 

spfac®! 5:ap? fa^fss^s cTOTOai 
TOW fawl w6?)f5 ^ 

{ closed ) S3 vSWt TOt? 5fa^5 

TO 3 ? i «to sfaic^ s^f&c 3 ? 

«4*Sr 1 \facs car’ll TO i 

sc^a fawt^s ("TOfa 5 ? 

^fg fotfro nfawt^ to to 

TO I £WC?W CTO TOf^S 
^sTO ^9 ^ifa *its TOi jojRfrai: wtswlw 

c?fa*-^ TO TO &ps $ *tfa* fa** toI TO i c^TOfS 5ifa5^j 

TO TOW §T^fa*1 ^*1 TO fa^ TO* C^TOfft TOCW ^31 

TOt* ^9TO *ffc sits TO l 4^»tC* TO TO C"W«fa C5tT> CSt^ 
tffat* Bfac^S TO? 4W* 5t 5 ?tf6'Q \fa^5 TO 3 ? I TOtETO fa 2 ? afa^ 
^facsi TOt5 fa^« afa?f^^ TO I TOCSfl sm* TO»1 irojf^F 

otffa ( Simple motor ) ^| | 




^^=si fejs^l 

[ Action of current on current ] 

C*f=*« ^TtS? *IWJ f?5J^4t?1? T>to $?T? 5lf?to >,?*1 csto 
c^35 $V|1 I S^tt nt’tt’ttf’t 5?fB <3tw «?t? ^m? 

cbW C**i $tfB« *!?**&:?? ^*f? tol ?*to w ssto <®t? $$fB 
^tM*1 ?1 f*M«i i *i^ w*s toisfa fasfato?! 9 !! 

( Parallel current) S *Plt«?t*f ( *1 4ft? 
’WWf®[ ) <^fB ^tcn<j ^WJ -3?t$> 5*ltfcw, a?t^ fto R*l 
wi efe»i W •RT’tw to i to 5? ft ^tt?? 
2f?t? fa*I?te fto 3?tto WV, \8t51 ^T?l msw to*1 
to t 

«fat5 ( Inclined current) S ^fB TO ?fa *rvTO? 
?to CTO’S CTO*I TO^5 ??, TO1 TO §tfB? ^?TO 

W C??1 $$fBc?s ?ftfa ^to ^*t?1 «fi* f**^ fa to I 

to AB 'S CD ^**f ^If5 TO I AB * CD-C^ ?to TO? ^TTOI 

->- ■■- < ■- 



* w teas: *ffintfl H to TO<*i«fa**i 


o fato ?$*\ i ?ft $^fB TO?? 4ftt^ o to? fro TO ?t 
0 ^tfaCTO ?f*l?1 TO **, TO1 TO 5^* TOJ 

TO*I ?|t? I to ?ft 4?fB S5IC3? <Sj?tiF o ?lfa? 

4?“ ^13J TO?? 4TCt? o fa*^ fw ?ttoc5 TO *ic*, TO ^?fB? 
TO) to<1 I 

?f8^t (Roget’s vibrating spiral) S ^fB 
TOtw? *t?TO tot? 4iC?tC*f $$1 fato I *lf?TOl TO?? 4^fB 
flTO 5 !? AB-C^ CTO'S ^Jt'O fe«fl'n«tw y?wh) Or*?! $? I 



wwi csW Tm\ 


5.0 


$9t9 fa* «rtc* 49 ft 9fat9 cto w 9ifi$i cwi 99 1 ^ 
49ft *mw *ni <tmw 9 9 c«n ^ITO ctoIS ^91 ^tf*:? 1 *inwr 

5JC9J Wtfa to ^t^9l 
^ TO99 ^*19 «JT?g C sW 
f'OTfa §®it99 «t« a s£j^f5 
£9$jfo9 C9OT9 9f9« 9^ 991 
99 I W K 99i 9f9t*r ’ft9CW9 
1%S59 ft 91 9TOl ^ (closed) 
$9 ^9° -39T9 K»l I 9t9 9C9 
^^9 TO99 Wisftl 9^fo® 

« «J9Tft^ 9^5 9tC9 49“ ^919 
CWlf5 499t9 *1199 ftf®91 
^ : Wlw* 9"Wf f9*il 49!. TOT9 *119t9 SJjfare 9TC9 I 
fa^2f9T9 fvQ% C9 CTO* 5$f& *ItC99 ^tC9 49^ 

fitC9 £J9t9 5C*I I ^9t’ *ft9 $fcfB < ’l9**f9t9 ^19^*1 9C9 * *1W-99 
9tC^ sfti9l 1 4$«TC9 *|faf9^ *!tC99 s(C9I TOTO 

9ftl9l 9t'«9t9 *W«5t ^S^lfB 9* 49°s W 'S^fc *ll9t*9 ^*19 

^{$51 *TtC9 I *1199 9^5 AB f«^|9 C*t9 4(t« 4$TO9 ?tC»li 

W ( open ) 9^*1 9t9 49i eftt? 99i 99 I £J9t9 991 

9^C*l^ TO *119*fal V 19* J( 19C9 ^19**1 9E9 511 49i ^fat9 -G^ffa <©THI 
f 95^19 ^C5? fiffS ' 5 ll9t9 nt9W CTO? 49?. 9^ TO19 ^9 99 I ^$9tt 
TOl* 9pa^ 9x9^ 99 I 4$TO.9 9^*1 #919 5t*l *W*I fWlft 
$tftire 9tt9 1 

l| II 

CTO* TO9 f95I^-«f9T9 5%5T $919 5lf9ftC9 C5^9 fcvffl 
99 I 05^9 C«K<59 £99 *t*It9l 91 C*lT9t£9 9191 tfPTh 991 9t9 I 

'®lTtf^(9t£99 9915*1 *2$ 49“ TO 91^ ^ 9^ £99 *t®U9t9 

^9C979 ^C99 f99 TO1 919 I 5nt9fGC9C*f9 9^^ *?3I 9^C^5 
dt99 9^C9^19 f99 9ft^1 919 : 9^ TO 9^ f99l \5t^ 

^FlC®Tl ^ C9 f9C9 «}1I99 99 TO1 «19tC59 f^9 9^^^* TO 9tC^59 

^^9 (thumb -^19 ) \fal 9 f 99 f C 5^99 9 *IC 99 t 9 f 99 I 




’fwttftei 


V8 


qmtPi cbW wwtsfa *wt«9l»f * 
wfifafe ?n i 5K5<m c*c59 9*tc§ Tv^K ^ csta* ctoc* ^ 

( uniform ) c^ai 9*1 9t9 l 

*V$t*1* ^tW9 f'Q*i l lc* *ttet9<5 v ( solenoid ) 9C*f I 
^1 W?Kt«fa JftetStfSS «ITO *lfs^ *rat*W13T 495 ** I 

*tf9rcai« v vu^fiJ j>w* 9<s ^ts 9^9 i C9 te wfw 
«|9tC^9 te ( clockwise ) qw $9, (*fe te* *tew* d95 

f%*r^hs fare ^giitw 9tre i 9tec?E<59 9t<wtre ^ref5 c»t?t? 
KV ^C*l p* *(9 «r?5i 59 1 4^ r.artetre f*re? rei? (core ) 9re 1 

CbW C'*E3f refa'S <st? ^tfspcsi ^1^19 $*|? C9 9*t tel 

*E9 W! C2?fa549 9t9 ?t<5 ^35 ?$V5 *tt«*1 9t9 I ^1?^1 53F 
( Barlow’s wheel) 93^ 4^ ^i^te fate I 

<§^f5 99t^9T* te*>9t#l <5Tt99 mi? y£& fare ^tC»9 SK9T 
*rM*< 495 fte'Vs fare rtw w fte<i ?9 1 
^5ta S^C* 5^f5 <5tC99 ml? 9fa <5f? ^fi>9 C5W r<^9 fare 9t9, 
^991 CWWfa^S^C® ^TC^ <5t$1 ? SC* <519 9C9I ?9 I fte 
qfa 49 ^ S5tc99 env? C5wf9*55 fare 495 <5Tt99 ml? c^wfa^ 

^C<5 ^tC^T <5t?1 ?^C* &59<5tC?9 STWJ fte«l 59 I C9!CS?9 9**faR 
4^ ^fliffte tfC9tre fate I 

vsfimt 

1. Describe experiments to show the existence of magnetic 
field round an electric current. How can you determine the 
direction of the field ? 

2. Describe an experiment to study the nature of the 
magnetic field at the centre of a circular conductor. 

.>. What is a solenoid ? Describe a floating battery. 
How are the poles of a solenoidal magnet determined ? 

4. What is Flemming's left hand rule ? Describe Barlow's 
wheel and explain its action. 

5. Explain the different cases of the action of current on 
current. Describe Roget’s vibrating spiral and explain its 
action. 

0. Write short notes on : 

(a) De la Hire’s floating battery 
{b) Electromagnet. 



mm 


l 


3jar $ cm 

Ohm’s Law and Resistance ] 


(Ohm’s Law): CTOs fagvstat? 

$ ?^? c? cto* fW^T ?i p. d. ^*13 ^ i 

artTO faTOt far. 4*. ( G. S. Ohm ) ^ fa®a-*rttf*j « 

?^? w Ftfro fa^ araic?* mi wi’s fanfafa^ ftfro 

: 

fafafe ftSFfe.-^S'iffa fas^ $^^5 

CTtTO ^•tl ( ?1 p. d. ) \8 ^ ^ 

*fir^r»wtf[»tt^ i 

C <-V-* 

->— -» - 

A t 

s»85R fas I ’Q55 ^caft C3WW 

s[Cfl TO, AB CTO'S v£|^fi> TO I 

C W AB-3 fc'srartc* ^*fa fa^TOttf? 5 ! V 

vn ’Wtc?: 

v «c c 

v = RC TO R 3TO !•• (i) 

C= -•■•(ii) 

R 

(i) <W1 (ii) fafa^S ^caj? unit's ’STO «tTOt *31 TO I 

< 

^cctoTO R-c? ^f5 >?to ^1 latest i fa* *iwt a « 
b fa^* fafal *tfa?tft TO TOTO <w fa? 

*tfa« ^5W«f$ R-4? TO ifTO ^C? I TO CTO'S fc*ITtt A 'O B 

fa^a tot fa«a- 9 lt«(*K* fa? TO1 to *a?n fafaa 9 if??if) to toi 
a <« b ^ ^ai TO, toi s$c«i R-^? TO TOTO®'® i 
(ii) ftfa* ^ c«W TOt? v fa* mfaai R-4? TO TO ^fa 

TO- arff^ C oq? To TO TO 4p ft* I TO4? R-£? *f* 

R 





cw«ii *tTcij i *tfirciih ^ 

(Xin ( Resistance ) W l c^fas *ifaTf$ta C 9 t* 

$Wl, fr0j, 6ftTC* $*f<! fiG* TO I 

*(C^ (ii) %f ^5 ^ 5 R = v c = l yfol R = V 

c 

’SlSK^W «ftc«' 

c*i ^a ^ nfa^a rate** 7 t 3 l 3 *rMjsiTH 

I 

^S 5 n *I ( Ohm ) % C 3 tc»ra w# 4^* I V-c^ rett*^ 
v£?*s C-C* ^JTf^tC^ StW *RfC «1 R-vfl? 51 Tfl ’6*^ ca^tf*!^ 

?9l R= V TOF ?$C7 ^5)1 9'9 C^« ’ffalftil TO ^ 

G 

5fac*1 ^Jfw §5T9 $59 «I1C*9 TOI ^ C5l*fc P. D. 

?9 Wl ?^C»! ^ C 3 t*f «? 9 I €* WI >li«1 

*fT'S9t c*ra: 

c («HtHc-ra)= g (c - ' et ^ r ) 

R ( ** 9 ) 

1 . cw* WCT 2*mf«*fotl fi^aRI* 

«ttw sicqj 20 c »i^ $^a i *ffircT^ta> 

C*T«f ^'S ? 

sratsTOi, c=2 -sijtHsi? 
v = 20 cvgi^ 
v 20 

R=-=. 7 ^=10 1 

G L 


$*rt$3«l 2. c**« ’TW 100 'ey SI cstt- 

faftg C^s «ftw $V*fl P. D. 250 c<51«fc *hw, £ 

9W1 SfBtCB* *F7 f 


r = 100 ey s sr 
v = 250 c«t^ 


^5*t«, 



=1 ’WP’WI 


=2-5 ^nR^t* \ 




** * (TO 


>0 


foftWl 3. 220 cTOB SHfafrfc (mains ) 

*T^ «IW £ ^TfHiir* «TO 5tf^ ^*1 > 

TffcfB* CTO ? 


«Wt5PItW, V = 220 c®t«fc 
c=i 'antfrota 


R = 


c 

220 


«?*[ 


= 440 'spsi 


&rt*<*«| 4. ^*TO ^fB TO* a $ s^la cat^r 200 'eSR 

£ ^jif^nit^ fa§j*TOT* Bfw ^ TOaa fat*ia *tfaa<fc* 5? «1 
^ fa^i^rott^a toi sttc^ ^ ^*is ^ i 


4tT«> R = 200 ^ 
c=£ ^rtfrota 


V = CR 

= 200x l Cvl^ 
= 50 c®!^ 


gTO ^ 5 o cto« "tfaarOa cto *tfw TOtca* c?rtw aw i 
CTO 4*pfB w ^ rtfif-i* cto* to* TO cTO^ i cTOw 

^•tasftc'® resistor *1 resistance TO1 i 


WfC’tfiR* C*t* ( Specific resistance ): W CTO 

^faata ^r®i i fafea $nt*tc*< «i*ra csifei 
9|4 TO »fai *l€N ^fstsi atfa* ^tcwa C5i*f faf®a i 
cTO® *i*rrc<* cto cto toi toh 

TO1 W\ SlTOI* ^ cf)^ i*fj-f*f«t& cTO^s *fft*ttla 

croc*? fcsfa fc*rtwtc*Hi cat* aro i 

^*ifw^ *rotc«fa «rrwfa* cto ** w i *ro «n^*$ ^ic*tf*w 

CTO to, *wj TOt* ^tcnfaa 5- catwa TOTO *rtc$ i 

TOi ® aro 'srfcnfa* cto *TO* , *l to i fa^g TOfctfcft 

(constantan), s?TO fa* TO, tfclTOl (Eureka) fast 

at$* «rfc*ffr* cto ca% i «s$to ^ ’ito faTOt^ *1*1 fa*jv 
*6?|W5 41^5 CTO* ** I 

^TO to to to w ^t^ta £TO ?a i TOaa 



!>•*■ 3<rrtfwi 

3C3 5%^ $3 3f*.3l$$$l3 C3l*f C3% $3 1 Vfl§ 

33 <$l3l3 <$T3 3l3T« C3ll3 till* 331 3t3 I 

STfal <2*3tC*a G3t*f3* 

•tfilTO^Stff G^t*f^ ( Variable resistance ) : C3to'« ^1t33 
3^3 (coil) (.3t'< 2C313RWU3 3f33^ 3313 3J3^13lf3&5iS H?K3 
3f33^3 C3133 3t*[ i fttg vii^fg *|f33^3 C3l«33 fb 3 C^31 
I ^TC3 *1133^3 ( Variable rheostat) 31*1 I ab 

$5& «ftC3fa3 C3t3 f3f*lfc ^5tC?3 3^*1 I DE 43fB C3lBl 3l<$3 



»c^t fa: «t««3 

3^5 1 vt^fS 31^53 5t^S^t3lDE 3^fBc3 AB ^^3 W 3”^ 
331 3tt3 I S-C3 cif*13l 3 C3 C3T5l'e f3^3 **W 3^3 3^31*1 331 
313 I fk<$ C f3^3 3C5f S-43 3* £31^1 CWT^I ?$3lt5 I 3f*T A <Q D 
f3®5C3 C3t^« f3$JV3^3 3C3J 3*3^ 331 ^3 $1^1 $^t*I AC 

*TvC"f3 C3t3 ^ 3^3 3C3J «t^S» $3 I DE 3^fB ^3 C31&1 ^«3f3 $$;t3 
C3t3 ^ 33t 31^5 *ttC3 I ^3§lf^3 31313 C3«^^t3« 

( regulator) 43^ ^35?if$3 $33 ftffo i 

C?W-3tf ( Resistance box ) S C3t3-3l3f *lfNt*llC3 313^35 
$"3 I 43f5 3tcfo 3lC^I3 $33 43$ C31^I f*P®W3 3lC^3 WI 3^3«f*l 
313 31 5tf3 3fC3 I >2fC^J3 31C33 3lC3 43$ C3l3-®W 3*3Jl 
C*1«1 31C3 I *t**f*l 31 f$3 *ilf3F5 3t*l3 31C3 43* $?1C*3 

*313 W 'Q C3C3 ^13 ^f$3T3 «3J <§^fB ^ 31C3 1 wfa 3t3 33f 
3lf3C3 $^fB ^3 3WT C313S C3l3 3lC3 31 I f3* C*W 313 tpCT 
^ 31C33 3ltH3 SC3I C3 33 ^5lC33 ^ICS $513 C3l3 

3$^C® C313 ^31 £troj3 f33t3C3l3 $3t3 $3C3 3tC33 31C3 
C331 3tC3 l 



^ * caw 

W 

f?f%a ^«fc^ arcil «J^t*i ss : 

C»W ( cell) _ I_ 


?im ^$5 



C&TI (Tapping key) 



<3t«f* 


•—vVv\/Vv A vW—* 


caw 

«lt«NifW CSH ( Internal resistance ) s fa^rv 

a^<J W«J 5f»iw etat^ *?*$ a^C 5 * ^l ^tt 3 ! I 

C>TC*ia <n%3 CW, tfMft fa$J«*«HTSW C*TW 

^; ffcsw* 4$ cam C*W aw i «wr atfrcaa 

C9TW C^Tf*f ( External resistance ) ^ I 'Q 

atft* cam ^lapcsj r 'Q R am *ai ^9 | 

<2fcffffi ( Ohm’s Law in a closed 
circuit): sfW **1 W> C?U <2fatW sfW C ■sinHat* *W 
E. M F.= E I qfa Q ^ fo$)fw ^I-i ( charge ) 
siwT swifts ^tsi c^ e. m. f. *tai ^ 

= EQ <|«H 

fal ^TR: 

C^a f&SRa P. D. = Cr tfs!^ 

W CTOT* *rfftC« p - D - = CR - 

*31 at*, CR = V uqa* Cr=v. 


-HA/WMAh 







S5T*1 ?tfo33 «*£ P. D.-* fa*Oi *^t* TO 

^tlt* TO * *1*r 

=*(V+t>) Q^*l 
= (CR + Cr) Q *|*| 

fro »r%* frowst* fro TO^fc* c*w to'* to ^t«f « 

^T*rfa to** to *t«r i 

TO*t* ( CR + Cr ) Q=EQ 

?1, CR + Cr =E 

*1. c(R+r) — E 


R+r 

«(<t^ c*tto «Ht*= 


3^31? E. M. F. 

c^itS at* 


^fftTO*! 1. C^C?19 E. M. F. 2 c^5t^ ^t®r«fTO 

<*to 1 i ^ c*m Mfk™ 19 «?5 c^tc*i^ c*t*t 

^?hr «rat* to r 

c= ^4 - ~T ^Jtf 5 WH=01 *JtfH*t* 

R+r 19+1 


§WtTO*l 2. 1*4 c«t^ E. M. F. fofifc C*|TO <7\W* 

■at** 4 «?JI | ^ OW* Tffo? TO irfWf C'4 t*f *fa1 ^§5 ^f?C5* 

‘01 5f«JW ? 

«Wt*m E = 1-4C^ c = - 01 '« 0 tf s Wj 

r=4 >e*5 

C =—4- ^C'U <5$ W 


R+r 


•01 = 


r+4 

140 


1= ——X, (§*Wrc 100^1 «•! ) 

R + 4 


<*1, r+4=140 


5*1, R = 136 
«*. fttf* CUt*(=lS6 



* aft 


*ff*5*W ( Combination resistances ) % 

•TOt^tc^ «tw? wro ^ i 4$ *mi*r qwm 

(1) OaffiW ( Series grouping ) s (2) *R1W®I J WI (parallel 
resistance ) I 

c*tmr carStrori : w* 

TO i fan n, r* n** r 3 fSwfB C«1W* c«ffi*i*Srtt 

*ai ^*tos i ^ fqgjvfrctw *fa *ra sicwfB 

c-at*t sfro ^ i ^5*fc cafliws C3Tl«fa* 

-nfinaS ^tc^i *tora *iro *wf& «i*( 


0 , 


-> <— 


t>, 


-><- 


t». 



AWv—•^-A/WV—•^AVvV 

rj B r 2 C r 3 

ft* : OltTO 03‘ftWl 



•*tt«l l «twi *wqic*t CTO'S TO W CTtB TO^fl 

c^tc«m ^ ^StCifll C^rt*C <$*lTt* ( Equivalent 

resistance ) TO I fan A B cnfotfa* v?*lJl* R 

A B-43 TO R CSftfafnfc n^fB «I1W =*fTO &n 

ri, r 2 W r 8 ^ fc^fB C?JtC'<sJ caflfoSrtt *TO TO *f*« I 

ssj:^ ^n amrro TO fR<^ *31 TO i 

CO^sTOl TO C fiJTO ^fs'fC^T *kto c*tew «itc^5 to fw- 
TO?J ^1 P. D. fcvfo I TO TO TO, AB, BC * CD-<3 TO 
f. d. ^iap!R Fi, F 2 •W F 8 C3t^ I C«t*fa®TO ^ «ttc*n ’MK 
A « D TO fa®TOt<CTO *tf?lTO v v= Fi+ F a + F s 
*$c* i fro *?n : 


Fi “Crj 
F 2 = Cr 2 
F 3 = Cr 8 

V=CR 


v= Fi+ F 2 + F s 
.*. CR = Cri + Cr 2 + Cr 8 
^1 R = ri+r 2 +r 3 


*wn artwti ^Tviv *TO«f% cTO*ra cro^ifa* atwi 

*ITO I 




*T*TfaaT9l *fS8Fl ( Parallel grouping of resistances ): 

pp^l vlWtfaF catWH cm ^f^c 9 ! cTl«(^f*ra at 

at*! w fcvn su i A B fa"55 f*i» r 2 r s c^t«f- 


*\ 



fias: ortwi anfntq >wi 


«fac* *m \3 TOaW *Hl I *31 

»WR( C^t'l'Q SIWJ »waT*t aat* aifal* f^lVStaftS* 

7\W C *£ft\ 4? ^^TC^-3 S^A^B SIWI fTOa-*ft«fcwa HU v *$*T | 

c «tat* r i% r 2 * r t f^f& wf* ^1 qtfoa i a?1 at*, 
fcstwa at* aaiarca c x , c 2 v«w c 8 . qfo **$ »Rtvr!»i | wnr catwa 
R ** ^1 Sffal C^tC^^r A -« B aW R c*t«f 

c^t^r afaw ^ abates c «iata &%a i ^ *s*rrca, 



*iat*, **!, r tl r 8 ^Wil £{C®JC*?I tflttfR P. D.-$ V 4** I 


V V V 

^•. C ! - - , C s =--4^C 3 = 

M r 2 r 3 


c=c 1 +c 2 +c 3 


7= 7+Z + 7 

ft ri r 9 r 8 


*1 


1 

ft 




W4* *fatS*t*lTOrfa *\\%& C*tC«RI ^^ntcara 

(reciprocal) <2fF5J* CStC** falftffS* 

Cat*t*OT* *TOt* I ^*tc* *Wteat*t catOTT ^5 ( Law of 
parallel resistances ) ac*l i 



*** *531 « C*T«f 




1 - 6 -e 8 5$fB «Tw 
fc*tCT 5 cstflfli to 7 

*«fTCT rj =6 


r 2 =8 


tost*, 


1,1.1 _l.l,4+3__ 7 
R r L r 2 6 8 24 24 


R = 3^'6^ = 3f «? v q | 


^WTH - ! 2. 4 >6^5 >6 6 *ff^5 2 

w 3 «^w* aw cafll'Wrtu i csrft atw ^nrr 

TO 7 

*TOl«3t®ITOfa ^*!J|f R &C*\, 


i=M=* • 

R 4 6 12’ *’ 


R=#=2-4 


4-n_ 



N 

fej 


v£W3 TOl *31 *fta, R-43 »!f^5 2 -6?5 ^ 3 ce|%- 

wm ^$8* *rfc$ i ^^T*, 

C*1& atW* ^»llTf =(2 4+2+3) ^=7 4 & 

( V’-faff, 'ezpn -rofa i) 


$Wt5**t 3. 2 CWfe E. M. F. ^ 1& aW 

C^OT 4£ « 5‘9£ OtW* $*f5 S5f3 

«wc$* to y era* orfwi p. d. to 

rtw? 


^3 «WW C=-^S-- E ~—= 


aw 4+59+1 
=A *mf*WJ=0’2 *rTtf"*fo1* i 


*utf*m*. 


b- 



■***-'%* V = CR 
412 tfltWl P.D. 

= •2x4 c«1^=0‘8 c®t*fc 

IJPR 5*912 «tW P.D. 

=‘2x5*9 c«i^=ri 8 c«t^ 



»»*!< fra 


§fft***l 4. i-4 csi'fc e.m.f. ^ 1112 ^ 

tw* rfsps *WWIt»I WS 1^9 412 43° 612 §^fS C3T*( *fk*f 
^ ^ «13T? 5f*iC3 ? ^ C3K33 «ICSBI^« siwrt *fl ^5 
*TCt$ ? 


isrttw, C3tc*i3 ^sin* r ^5 


l^l, 1 6_ 

R 4 6 12 


r = L2 =2 . 4 
0 


3^3 C^tT? C3t3 = *rf^f33* C3t< + 3tl%* C3T* 


=(11+24)12=3512 

3^% qif 4t3t* = ^^ E M - F _ - = ** 

^ c^rr«t 6 5 
=| ^rf^3t3=0'4 ^itPwr 1 



Wl8^ f A « B 3E3J C?tC33 ^»nt¥ R 431 f3S53-«tt<*T V 

^c*l 'Wits: 

v = CR = ‘4x2'4 c^='96 c®1*^ 

4^ ‘96 c®1^ P.D. 412 43* 612 ^»3 C3tC33 fe*pl fcMfc ^4tC5 \ 

^53ls «fcW C3tC33 $*t3 «fc3tM 

c i= v = ^' 5 otf"*nrt3=‘24 
7*! 4 

c 3 = ^=l 6 * ='16 • 

r a 6 

c a = l-c 1 = , 4-*24=16 * 



* C9t*( 

2 c ^rtHiti «Wf r x 
«r 2 csftfafn* $fi> *rc* w &*\ to fa% ^ ^ ^c»i 
**i « r„ c*N ^fl»a wj arm* to ^c* ? owtcsj >Ri«aT»i 
«tc* Tv^s 5 r x « r 2 c*t* ^*TJT* R rtcn : 

I-L + i-tt+i:*; ... R = JllZA_ 

r r x r a nr 2 rj+r, 

.*. a « b %* w v 

V = CR = C. — * r> 

^1+^*2 

^ f*5^-*tl«faj r x w r, vft cm*$ ^ «itre p. d. 
'eyji-’Sfli *j?>rtc9: 


Cl J-c^x-UcJi. 

r, n+rj r x r Y +r 2 

«K C 2 = v - = C Iia-x- 1 — c-tL_ 
* fa r t +r 9 r a rj+r fl 




iraflHrPn *w «tm* fcstw? 


oatc« >i% wtt*t i 


G3TC&13 C®$t*Wl ( Series grouping of cells ): TOTOfa 
*t* *RI CTW9 CeffilW I «W CTO* 

»«W% c 5 !* c’ic 9 !^ *rf*% c^*!* <ot% 

c*i* ^l*T* <?rc*ra ^rfafiSs 

cwi 51%, ^ «tC9 C*W«f»r c*t*T 
*91 to toft c»it»nr 
»*wf& ceftwl dtfft 1%CW I 
ma toI at*, arroj* cac^ra 

$. tfPi. *w 

>o^x ffell: C^TC^rsJ CHflh*i1 

C*t9 r ^5 I *1% R C9t*- 
Ikfai 41$ S5|* cqft *%1 *$3lft .TflM **1 ^ I «troj* OT»!9 
-*tfafts * C^ft* 0*19*9 SJWI C CBt'ft 41. 4*. I f% <SW 
C51C5RI CTt’lft® « C*1C*19 ’ffaft® 51Cf ^ W 

<*\m *ffoft® « C^Ftftc®* TOT 41. 4V. e C«t*% I ^59n «1W 







« $. 4*. 4*.*(e+e) 2e c«ffe l 

^5*t* fo^fB <71C»ra Wra $. 4*1. »iw.»3e C®t*1> I 

«Tfat9, CWf*l « «1«C W *1^ ^tC5 1 

WiU ^31* c^rf^ c^ = R+3r i 

_„. <x__cme fc. v<w. ^w. 

CTlfr cflUr 


3e 


R + 3r 

wvw ^Ji n ^ ^t?l 

c _ Me 
R+wr 




*|t||'qi4t*PM ( Parallel grouping of cells ) l 

«f»l ’tfaft® OT«f*l ^ *RW *W OTtffa CWjfa ^ W 

cw *f?c*r wm wwfa* 


W $5 1 

TO *p*1 TO, e C®f«1? 

r «?5 'TOrefe 

cTOfaf-ti c»w jttoto 

CTO *31 I faaj A 

f!W 435. B 33«f*t 

CTO3 CTOfB® C3* CTffi *31 



i • w fK5: cw ^tmipm 


i *TS543 A 'S B TOJ *TO* 4*1. vi,*. = C3 CTO'S CTO* 
t. 4*1. 4*. ^<t«. e C5T*1> | 


c^uPi 3TOTO®tc3 »i^ *tcs i fc*tc*3 , TOi ! ®f3* c*1wr 

$9171* Ri *?*f 


J_=l+J +1= 3 


Ri = 


a * b ftp wi *t% cinr r *? s *t **3hr «ik *t<*? 

CTO*=R+Ri = R+£ 

u 



a^a «atf *• *'■ 

C5t«( 


= —^rrH?rf* 

R +l 


cTOA^ri w ^csT, c= —— 

R + - 


^ft^5«l IS 2 C5t^ t. *W. 4*. '1 

CWfaftfe 4f5 cm *\'W 4*f5 15 '6 «?SI ortofapifc 

<5t* r*i *tfew sjf **i ^»r i ^ ? 


«WWtar. 
e = 2 c'St'fc 
» = 4 
r=l 

R = 15’6 *55 




c= 


ne 


R + fir 
4x2 


15-6+4 x*l 
=0 5 ^Tlf^s 


^Itf^t? 


feftWl 2 S 1*4 05\*$ fc. W. W 4-2 >e?5 ’RTWtfpF 
Olttftftt 3fij C»!»TC* TO<* *f«1 5-6 «$ * C3tC« vU^f5 

^T3 *f?1 ^ ^ I ^^4 <2RT^ ^ ? 


«MtSnTE*, 

e=l*4 c«t«ft 
n = 3 

r= 4‘2 ^ 
R = 5*6 





= 1*4 

5-6+i^_ «ntP»l«tt 

o 

= y 5J1 0‘2 


^tcnfs*l s 


c= 


c= 


ne 

R+wr 


•(i) 


ne 


R+- WR+r 

n 


•(ii) 







(i) « (ii) fsftfc W13 55 ft <5?tttC»3$ *13 WU «e. ^53tt 
W**r s$fe3 3ft fctfw* 5C33 $°i?j M* i 53 5$c* 

toc 5* 3ft c$rfr 5$c3 i 3 ^ r- 43 •sitsRgfa? att r 

fS^fcl 5*C*1 cefllWfo ( R + nr )-vfl^i 3ft 13 ^ 5$C3 ; ^n 53R 
4|3tt53 3ft 33 *$C3 I f33§ 33lTO*13^ta ( nR + r )-43 3ft 13 3$ 

5$t3 31, ^3n «rctc53 3ft 33 5$c3 ai' ^F?n ^fsrsfira* C3T*f 
catwr ^wm* ^ *mteaftiwl i 

Wfl 3ft R-43 3ft r-43 ^*T3t3 ?<5 53, W1 ^ ( «R+r )-43 
^Tf=T 13 3^ 5$C3, ?^3R 33T5 33 ?$c<j | fV$ ( R+wr) I 5 3^ 5$C3 

31, ^?m to 5 15 33 5$£3 31 i c?ft «rt«j^l%^ 

<3ttC13 3? c^wi I 

<tf3ft 'S Pi. f®. ( P. D.) Htf*ftt* 38T 

(Ammeter) J $51 %WRt? 3Tftt3t5 33 I $5t? ^C*JT 
vfl3fi» TOfTOfo pC$3 <*B* 43fi> ^Tc33 ^«^fC3 TO 53 I ^rfhl 
TO <2t3t5 &%*! Cfc^VWCW feft 3»t*l ipfl 3t5 I v«^fi» 

fefs-43 5ft 1 f 9sfa 1<3C3 *KTO 331 55 I «!3tC53 lf33tt«ft 3 r 5S5 ^ 
33131^ 53 i 3f5^? ^»nr ^3f& $tim virofalfa** fcics S5t3tt*i3 

fc*R3 \f«1 «RtC^5 *|f33t1 fM"t 3E3 I 3C33 3t%3 ^l3tC*13 $13 
TOC53 ^53 TO1 1 ^TtH5T5, 2 *TtR3l3 CTO 3tt3 I 33$ 
C3ft8 3^3 ( circuit) TO C3T3 3ftd *T$f3 ^33ft 5$C^5 3^fft 
TOC53 if^TH Wftl 3l3 I C3ft-« 3^05 3^ 3^31? 4^^tOT 
3T%3 $$$ ^ «rtc^ i ^5t?l f®ic55 f«^hi ^ ^rrc’s *tc* i 

?1 f%. f». ( Direct current) ^fifctnra ^ 

(+) « CTC’tfS© (-) f 5 ^CT« 1 ^riWI ^ 5 J^T 5 4 *R «tw 

C5tn ^5 5t^tc3 ( ir®fB« fef^^ ^ to «tro 

w ^ ^rf?9 551 c?t515 w i 

^^55t< $51 C^fas >!^ ^f5C»1 ^j^hr C^rtfe C5t< ift3 ^TtR 

^ftc^ I $51 TO* TOC55 lf?wt*1 551^5 ^5f?5^ <tcv | 

C«t^fa&t3 (Voltmeter)? $51 f^5-51<5j ?1 fn. f^. 
( P. D.) «nf$TO *13 I $513 dptf$i?tCT3$ ^ I 



^ CTflf ^ I ceffiqssjtt 4*f& ^ &5 

c*Tqfqft& ^tcsq tojs «iw i ft. fa. qtfacqq 

W. ^fBcvs + « - f&* cw«qi «m* i c*1qs q^s cq *w»ra fa»q 
qtfacs© ?^tq ^ fa*q fa^t® + ftft« $ ^ fas fa;»q 
fa'Sf'® - faft® aj; q?^ qf*ro j>? i 



> • «*rc fR : ‘‘jqfiiJft « c®r^f^rrgu >Rcqlwr fare 


c?t5«?®% vu^fafetq « c^fafetq *Ftqtcn ftqq ^q* ftu 

«rfa1 qt&q I 4^fai>t3 ^I4 Vj q«T O^TOt* (in series ) aw* 
cq cqtqc^q ( resistance ) $*l* fat. ft. qffafC<5 ?^cq cwfcfifcfa 

'stqts 5^ fitter qfass *wt*m*Tw cqfat *ta s*q i 

^C3RT *tffal ( Verification of Ohm’s Law ) S 

c^fakf* « ^qfafrtcqq qfsttqr ^q ^tara qsjvsi *rifti q^rf 
qt^ro *ftc? i ft* fcncq? fasts q^s 4sf& cq*t, 4$f& qfaqtqfa 

faefcti>, fas CStt 5 * W ^faijtsfifcq* CSt'ifassrtq (series connec¬ 
tion) q^ q^fai fagtvq^ testift ^i ^ i c^faifaft 
fas csfqre* qftss qq-tesq®tcs qq^ ssi stq i fs«tes c?rt*c 
•tfaq^q s^faqi s^c® fsfta faq^st* stfa® *si qts i «rc^ 
fa^atsttss fas cstqstf&ii fc*fs cq p. d. ^q c^fa&fsfas qrsi 
4St -strain stes* faq^Kstcss qfail ^qfqsts stsi *rh1 qtq i 

*si qt* c lf c 2 , c 3 .4Rt*qrarfo c*o* qqts^q v x , v a , 

v 8 .^sjtfq p. d. ^vr i vnqq c*si qtq ; 

v i = v ^=~ 3 .=^^ 5 ^ *»i «*q qw^i «w*t 

C] c 2 c 3 

^facsts i 





ii ii 




''Gfjl ( Ohm’s Law ) : faftft 
>W ^ ^*!<f ^»w *ft<*I (^1 P. D. )4PR^ 

n^-^nr >rot*it^l i <§$f& ji«j v 

^ fadWK c v = rc. R-c* CW ( resistance ) 

^1**1 

c= Y-li?^ 
r ( w s n) 

^1 GSTfa ( Specific resistance ) l uw* 

br*rfaf"il c*u *tf^retsfa am* fc$t« 

*rft*fo* C*t«f w i 

I— —R = ^tf%^ C?Jt*f> UFR r 
R+r 

aft I ca 1 2 3 leasts OTtCW ^TJt* R = ri+r a +r 3 +. 

»rctw»i»«tt c*twi ^ITtr R 5$C*, -=— + —+!—h. 

R ri r% r 3 

C@f*ftwHfl ( series grouping ) »p$* sRt? 

C — ne 
R+nr 

Parallel grouping ) W 

c _ _e__ ne 

r wR+r 
R+w 


1. State Ohm 8 law and deduce the relation v=RC. 
Explain what you mean by resistance . When a current of 
2 amperes passes through a resistance , P. D. developed 
across its ends is 100 volts. What is the value of the 
resistance ? 

2. A cell of E. M. F. 2 volts and internal resistance 0’1 

ohm is connected with a wire of 7‘9 ohm resistance. What 
current will be flowing through the wire and what will be 
the P. D. across it ? 




'Q CXM 


3 . A cell of E M. F. 1'4 volts and internal resistance 
4'6 Ohm is connected in series with two resistances and 
4'4f2 respectively. Find the current through the circuit 
and the P. D. across each resistance. 

4 . Obtain the law of parallel resistances. Calculate the 
■equivalent resistance of 6®, 842 and 942 connected in parallel. 

5 . Two wires of resistances 242 and 312 are connected 
in parallel and the pai allel combination connected in series 
with another wire of resistance 2'8 42, a cell of E. M. F. 2 volts 
and a plug key. Draw the circuit diagram and calculate the 
current through each wire , neglecting th°, internal resistance 
of the cell. 

6- E. M. F. and internal resistance of a cell are 2*1 
volts and 0’2 Ohm respectively. What external resistance 
must be connected with it so as to send a current of 0'3 amp. 
through the circuit ? 

7. When an electric lamp is connected across a 220 volts 
main, a current of 0*5 ampere passes through it. What is 
the resistance of the hot lamp filament ? 

8. Three Leclanche cells each of e. m. f 14 volts and 
internal resistance 4*5 Ohms are cannected in parallel and 
the circuit is completed through a wire of 3 Ohm resistance. 
Find the current through the circuit. What will be the 
current if you connect the cells in series ? 

9. Four cells each of e. m. f. 2 volts and internal 
resistance 01 Ohm are connected in series and the circuit is 
completed through two wires in series of resistances 4 Ohms 
and 1*6 Ohms respectively , calculate the P. D. across each 
external resistance. 



'sr^rrnr 


a >1JIWbl(c1lf£ri?T9 

[ Tangent Galvanometer J 

x 

(Laplace's law) % 

sstcsa stfontcn feTO csta* 

<*Tfa®lJ (intensity of the field ) 

« sift** 

<!U 

*^<55 ?J« I 

6 C9fa« *tf**tff *tC?* 

c ^ sstcn* ^<n atttts* nf**rM 

4*t r $ 9TCH ?fere C9t*« 
f**^ p 41 4 7 * P 4Jt^T P 499 

csW (?W9 fen* anus 9*1 ) f ^c*r, : 


o.cft 

‘ 4 TO ft h^IC* f!ff *1^9t9 9t9 e 1 trij 

r* 

fefl* 

P f*^* *1* q** r 

K.Cb 

«i 9t$re ntt? i ] 


r 2 

TO K 49 fe jp*9 1” 

.(i) 


vM=V f*^T^tC5* 499 4^tt? fMlW 9?1 ^t* nt?tC^5 K = 1 
** I *ft *ICT 991 *t?, W fc= 1 c. w., r = l c. m., 49? F= 1 dyne, 
sro C= i, *t*l sfew (i) flf^s 4$ 99*1 m «ri*tn 9f?*i: 

1 = “pf 5 K = 1 
^ fl* *ft9tCW9 4UtW* 499 fMtW «J?ntE9, 



fiSHWtC** 4^ 499t9 ft^-C5W 4^9 *1 fa|9ltfajMP>fi>* 
(Electromagnetic unit) *1 >RWC*r i£.Af.Z7. 9*11 ** i ^8*1« 
j^.M. Z7-9 fttfn 9*1 *t*: 


ntsn^j ta*j* f*$Mi**f 

C9tSJ3 C9fa'6 C9C3I? 


c 


* • s^? ftaj; ®it*ftc99 
c-wifwi 





tlf C*t5f« *tfirct#t ^ CJf.fsj. 

ftfti c^t 5 ^ ?cm «rwc* J* stw* 

5tf®T5 cq «wts ^ 

w? ^*f? <St^5* 

^ «rc?tM ^c* fewdh- 

^iWc 5 *®^ <i|*^ (e.m.u.) ^ i 

£5tc*<i 5j55tfa* jw* i <5(jtm?ptjr 
=tV J?.ilf. & r - 

i #. i/. i7. =10 «mf**fat*, 

[ C^fTO «ts 5$c®l c^s f^ 5^$ 

^T9 ifa *Rt^ 55 a 1 I *51511 Wt faCD ^5t5fl>5 

fafel fi*£5 Jlf^5 C5t1 VfiCT WT C5«ttsfa 

55 ^ I ^tl* ?3t*tt5 «Rf^5 5tc®T ^ ^*55 5$T5 «1?fih| atC«T5- 

55—^t5l ^5 CT5f $C* •Ifift *rtf ^TtT® C5«rt«fa $ ^5 5]W< I 







C5t5« ^35 5imt<^?ta iflfar* C5 f5^5 Cf5 TC5 if f>*5 ^5 ’lilt® 
f5FfC*f5 *rf5S 5rW^r^ *15 T51 5t5 I fa<J5 *i5*rc3<f1 5W 

T51 5t^5*ttl5 I fPPJ OE, OF. OG 5Jt5t»foflK* UteFCT E, F « G ftp ¥fet#11t 
ifafil *KCl5 JTt^5 *11 5CT T5l 5t5 I ?35t* CW1 5%«W. ?5lTt5 
ttf ^5ta *1^9, *5tl ^ *rtflft33 731 <31511 *51 515 I Jltttton 73*- 

3TatCl «RtC55 455? ftHSttl W5 *I«Tl 55 I ] 

Wtot* C^OT «itW (Magnetic 

intensity at the centre of a circular coil) S HttftCTl ^ 





«8 


( Mu cTfa's c^ta? criw 

411^1 *tt*3l 3T^t3 I *lf«T$ta fcify 6 = ^3 nf^= 27 T r. 

F .°**2L m hP 

r 2 r 



>*vRfsa 



w-TOW 7t3 (turn v43fi> 7 - 3 ^ »l^OT $313 Strain 

*1TC73 8T9 C*C» C3 C&fa^ «T7*IJ 33 ^T3t3 33$$ 7«^3 «ra «Jt33I 
3$C3 I S5TC33 w«f5l ^*$3 $*t3 5 7?1R| 3T*13 333fa 

-*ttc73 3jt3ttf 33T3 33 i 7<$3tt, ^iiwci 733*13 3<? 3jt3t< 3$re fax | 
■7? 7Tt7t , f r 3$£7, UfeTfC** 3$ fo$J—2ffr. 

7^3tt, *tf33t?*l3 C3t& Mt=27T^. 


7t?rfC33 73 «J7»itC3, 


__ C.2?rnr 


„, F =lm?. 

r 

arfe^T • 4$ 7C3J r C3f$f3fctE3 *43^. C, E. M. U.-C5 4t*tf"TC5 3*31 

■«tm®R I <st3l 3$C7 F 4? c. G. s. 4TOF 71 373^$ (oersted) 

«wfn* 3$re i 

•Jrti ^*ntoi 3ni 3$3tt7 C7ft« pw? nfiratft 71 ^ton 

*37^3 C*3 **C7 C&W 7*7 W <*77 33 I 

(iii) 7W 73 3$C^ ^ 733 C7S33 4ft3t7T3 *lf?7M *Jt«1 
7t$F5C5 • 






1 . err** ^tnn ^rt>rt*f 11 f*. ft. ^ 

»fT^Wi 42. ^ star* swj 2 i£. M. U . sf>c»i 


Cfrft* «ttw rtw ? 

F = - 2 -" c =g x ¥ x A 2 Jjg Oersted = 48 Oersted, 
r 11 


krftiCl 2. 5*5 ct. ft. ^ ntwin 

35. ^ 5JWJ10 *jp»nit* ettt* sftic®! c*t« 4 ft. fs. 
4^* ceft* cm ^5 w i 

10 *fltf"*Rrfa=l E. M . U> 

^®*t* cm 

, 2 *¥*35x1 ^ 
o 5 

= 40 ^51^ 

ftrt **1=4x40 tsi^= 160 >t^ I 

foft $*«1 3. Cato'S f'OTta *itW*IJl 28 4** 51* *jt*rK4*4c»|. ft4 

fen 51WT «|^t? Fftsti C*C3 CTO* «lt^»il 25 *m*&9 l 


4t*tt?<I 5tf* W ^UtFURl ? 
srattprtra, w=28 

r=4'4 c*. fa. 

F=25 

*1 c=0’625 e. m. u. — 10 x ‘625 , ®ntf"‘1*t* 


^ri* f=— ^ ^cu 


0 c_2x^x28xc 

44 


= 6 25 *mft*nrra I 


*&Hr*fc*tCW ( Galvanoscope ) : c* *t*1 CTfa'e 
*ffa*t^t sstra fa^«t*t? *rks ns'N *hi *ra, ^t*tc* *nt*i- 
s»twttW i ^tnra.f^k^ fen *wtPt 

C&W CKW fe+ifts I *ft ^ C5trc C^C3[ i?* -isimrc 

*N1 *T3 ^t*l *|t*I *ftnn (deflection) 

C5tw WVI (meridian) fftfl qt$C* I *ft dH* 

*wwc*ra TOviirow m\ *rft *t*i fc*s*t* 

C’W ctffef ^flOTRI *fts5 *TO*tM ^fv® W ^ "Plftl* 





fac*a« Ca^l I atai c*fas ^5ta «MtC*a «ffai to* 

•nSN *ai aia i arsarc. $src* 
v$ast*ta njtirelwtwa a*ii 

arfos ntw i a*«^lfB ^t*ta 

al WWl* *ltc? I 
*tTf»WTCTTftfrt* (Gal¬ 
vanometer) S Ca aesa atal 
cvrc* nfaai^l ^tcaa atai 
«tatc?a afaata atai ata ^tffcas w*rc fa: ait»R5tcatc*t*t 

^Jt^tWtftfcta aC®T I aiata«1 ajt»]<5tWtfaBia «l*raa 
attlra* ajtaisrc^t’Ma ac^si i c*a«i faw a*ii ata 
«jat* «ttc^ i fa*i fiweaa nfiwti sfas <aate$a nf?i^t e i «rrWtFil- 
ftftcaa atai ft<a anil ata i 




c: a* « 'srefas (insulated) sstata ^5tca 



ata 5- ftai 4*fB f^w 1 ! i 
&l ^aala ^ra aifaai 
^roa §aa \faro area i 
f^ta ^teaa $$fB «rt* 
S$fB g«-a *rf^s a*a^ atcas i 
p: a^fca atfctwi 

(platform) I L, L, l., felfl* 

CWW $-^a ^aa aftteirfB 
«iaf^ i 

d : *arfB sjf (Disc) i ^ 
c a^fta ciGwft 


> i »at fas: Bitawrt? *ntsi®tcatfaBta i ^^ta ca^c® 


<n*fB aiT& gtww faskfHa fcaa (ai caataa 


at*£ta ^sta atai ^«itwi) ate? i ^fB ^afaftateaa 



kittren* irowwcsitfifai 


>31 


( pointer) pp-C3* £*C*3 £3t*3 *f*S5 *4CTO 3tftnl 

toi$ *firai c*«3i ?91 

D 5a?fi>C* 5!*fl> *ltcw (Quadrant) <5W *fai1 Sit^jp *Wf 
f**afW5 *v(\K 0° 90° TO 'sfn 3*31 3fC3^ I 


^st*3 '•rcTO srtf^tii sapfa fstTO c*t*3 nit* 

^5tC*3 TO1C33 5$*tf»! *TC^* *f*f«l 3tC* I 

<2ffafa* *KTt*l ( Preliminary adjustment) S 3J3^1C33 
3ajf&3 sftsf** *5TO *f*n to (1) «NC3 c*re* $Qf*3 
*TOC3J <***fi* *f3re i ^1*1 TO* ^IfB ft* 

**3*13 I (2) $vQ*lft ^t$$1 ^?T3 **C* CB>5* 

W3C* ( magnetic meridian) *rtfac<5 ^C3 I uq^ 533 TO 
pp ^S*f&3 & «tt* C*C*3 0°, 0° 31* 31*1 I 31 3lf*C* FSfft 
\3l^3l 0°, 0° 3l* $tftt* pp-43 ^ «}1t*3 *f^5 fa*1$3l to *$t3 l 

[ ftMffo C*ta? TO *K*H TO $513 cfo* CW 55 I 3l5tt* $35^3 
S$& ^ 4$ W Wi 3tf*C* TO cTOsr £3*15 C5t$ *951 55 I CftS £3C*5 
«3 5«5T5 ®5t5 f3C**9 C5% 55 «W ‘STjl^iTOlf’taS TO1 C3* 55 I £3C*3 

Jlf5^5 *R*3 ^15 *$ 595t5,5? *1TO3 ^*1*13 C3C*3 Mi M.U $5$ «t« ^f«« 
TO I $51^59 £3t*3 f^n 3Ht5 *3 55 l ^&T$ gV** to >PKf 1M 
^TO >K*1t <11515, TOI^I C51C5, TO« ft"55 TOtfi \f«3 I J 


: SlTO* *5*1^ *tfl 3^?)3 ^tun CTO« 3^to 
C31* *f3C* $*fl| 3C3J 4* ft fa^JV 
«31$ 5f*C3 I tf3lC*3 *3! 

3^3 C*C®3 TOF $S13 ^C*3 
*331£3 4*f& CBfa* (Wa| ^*11 ^$t3 I 
^51 *1*1 f'Sn’Ift 41R C5^* 33T«C* 
*1*13 §513 S5C*3 *f^5 33^31*^3 
♦jRflfl pWW« 3 r ^3t^ I 
»3^3C5f D-FClp ^3f&3 ^ C3?P3 ^33 fel ^f3C^5C^ I 
C5K® ^TRI *!f?^ gw* *5jt*3t* *f33t3 CB^i *f3C3 I 
f>l C*C313 *Rlfe fa?Ht3 ®5S C*C3I3 3t*t3tf* CTO 9 
<«*TOC3 g3*f5 f*f* ( Equilibrium ) *3^13 3tr*C3 i 










3R ^1 3t*, CTO* «fW7=H pi. f*. W 

cto* c®to* cto* utw=F ft. f*. aw. *** *w ftps 
CsW 33F5E*3 *lf^5 0 C*tt*l I 

<5ti1 5^E»I OT'ltOTl *TtS I 
F=H to 0 

fas, f=?^, w »=f*rita *ftw*p, v tir 

r 

^cai^HiTOit’rc^Tflfa 'SMi* entw* ^tPrat 4 ) r=f'S^t? 

*T$ 3jtm*f i 

sw*. ?^~ = h to 0 

31 , c = „— to 0 e. m.u ..(i) 

r 

^tf*rf5 *ut*«ft5itPri»inra w*wi w out *is *ttwW 
r 

r-fi* ^ fa®* to i *a^s» *M»i*tFitPi&T* W* 

(Galvanometer constant) G *1*1 ?s l 9^531*, 

C=^ to 0 (e. m. u)= K to 0 (e. w. u) .(ii) 

K=- Plfafl 

G 

CTO« faff I StW H*v£)<3 HU 4R* I 3^3t* ^ fafa& StC* 

G 

^Tt^t5T *sijt*^!wtpli>tttra oi*fi> <IR* 3*11 3t3 I K «•■*? 

3t3l-StTO *31 *3 W iTJf»I»tPrrpfetOT fa fa* 3tPt (Reduction 
Factor) 3*1 93 • TO* tan 0-C* K TO1 s«| TOc* ®3lt?3 TO 
fafow i 

<sRt?, 1 e. m. u. = 10 «mfroi? 

.'. c = 10 k tan 0 srtfTOT?.(iii) 

= 10 *| tan 0 tan 0 

u ZflH 

* f-^3* C’WaR **^3* '§ 9 tt\"t ?1 Horizontal Component. 










bwtw | 1. TtW* C^tora fc*ft*n 

(component) h-vDS 0'36 fa. faf. t$»i. i vi^fg 
^jiwcsnftfcTara g=2o fa. fa. *iff\. 4 ** i ^ *ji*!TOrifiifciai 
&to «ftt$ Stfass 45° fw*f (deflection) *$*1 | 

crates* *tr ^ ^Jtfaw* r 

c = 10 ^ tan 0 ^jrH^t? = 10 X |? tan 45° 

= '18 wtfamt* i 

2. .awfis frjfawfc ?ric»i*Tcatf5ito?i ^c«tj '5 ^jif^nrnj 
■srcts 5*rts 60° fap**r &*i i ^ *rn®r®tPrrfii>Tnra 30° faw 
artfc^r nm to ? 


c = 10 k tan 0 

«NTO, 0'5 = 10k to 60°=10 k V3 


K _ 05 _ 1 
10 J3 20 J 3 




WtTO, C = 10K to 0 

1 


= 10x 
1 


20 Js 

x i 

2^/3 V3 


to 30° «fjtH9T<j 


=*166 *oiH*t* («rto) 

fcwUR|*l 3. ^f5 ^rtTOtC4tfal>1CW TO 11 CT.ft. 
w *tfTO*oi 70 ; ^ta f®^r reto srct* 5*rta ^tfera faw*f 45° i 

^rrC^llBT H = '4 fa. fa. v£|>7. 4TO W TO ? 

*jtfa (iv) ^ ^ **prtW, 

C= ^HT (an 0 = j- x ia 4 x r ^ n 1 tan 45° <*TffaWa 

2 Tin lx -Y x 70 

=^xi «mfarata=0'i sntH?fa i 


^JtP^ftrtOTf *Jj* 8 l C*. fa. »itsits ^fafate fa^OT* 

c r c*T. fa. *Rf~TO fa*5* cb»)to : 

K Ic 
r % ' 


W K = tfTO I 



•tfftft’Sfl 




(c. m. u ): n* c»i. ft. 

*tft^ *0* c*\. ft. c*ta« ^^5 Men* wraor 

«raf^ ?frc»r, ^ sto* TOJ 5tft<$ cq 4ttt* ^ fC^F?T C*C5 dft* 
cwi \st^ to sfatn TO ^5t?tC* ftSJVC&ft 3 ? 4** 

^1 ^CW3?ttJt’lwf&* 4?^ (c. m. u. ) TO! I 

r c 3 !. ft. *T 5 *JW< » *ft*-ftftfc CTO'S fQifhr ssttt 

•fftsit*! c ft. ft}. 4*. ^C*!, ^ ^O^Nr C^C® c&W 

cron nft^*! F=~jr^* 


^tjfretwtftfct* toi sfTO *it*fi ^ i cTO* ‘strta- 

(Tangent galvanometer) G, 

*ftTO«Jl w, ^5 ^Jftt<r C’!. ft., vij^s fw*t cTO (deflection) 

0 


H H 

c= =— tan 0 c. m. u.=— tan 0 e. m. u. 
2^ w q 


= k tan Q e. m. u. = 10 K tan 0 ^Ut^TO 
K = 4j1«rctC3tfti»fCTO stftf ( Reduction Factor ). 


oi^ildcn 


1. Stale Ampere’s Law of magnetic field due to a Con - 
ductor carrying current • Define electromagnetic unit of 
current. What is the practical unit of current ? How are 
the two units related ? 

2. Show that the field at the centre of a circular coil of 
n turns of wire of mean radius r c. m., through which a 


current of c e.m.u. is passing is given by F = 


2 ?iuc 
r 


c. G. s. 


units. 


3. A coil is of 42 turns and mean radius 5'5 c. m. What 
will be the intensity of the magnetic field at Us centre when a 



current of 1 ampere will pass through the coil ? What force 
will be exerted on a pole of strength 10 C. G. S. units placed 
at the centre \of the coil \ ? 

4. [ What is, the difference between a galvanoscope and a 
galvanometer ? On what principle do they commonly work ? 

5. Describe a tangent galvanometer with a line diagram. 
What are its adjustments ? Explain the simple theory of 
ihis galvanometer. 

’ • A 

6. When a current of 1 ampere passes through a tangent 
galvanometer , it gives a deflection of GOWhat will be the 
value of the current when the deflection is 45 ° ? 

7. The reduction factor of a tangent galvanometer is O'2 
e. m.u. of current. What current will produce a deflection 
■of 3Q n in the galvanometer ? What will be the deflection 
:when a current of 2 amperes passes through it ? 

8 . The number of turns of a tangent galvanometer are 
35 and the mean radius of its coil is 8'25 c.m. IfH — ‘35 for 
ihe place, what deflection will be produced in this galvano¬ 
meter by a current of 2 amperes ? 



wr^wra 


[ Electric current and heat ] 


q'OT '3tC*f9 (Generation of heat by 

electricity ): s3tC9 ^ 

I ^ fllM* ( electric heater ), * ifij ( electric 

iron ) a'ffotf® fcvfli <5tt*U ^19*1 I ’if^lft ^5tC9 fevi* 

W 'S f9$J<^WR9 fiwpft si: ^ ( Dr. Joule ) *l$Vr 

9191 Ml 9HTC I <3t?t9 9*13%* 9t^f& WWttl 

*91 9$9l «ttE* I ^ ‘SjJWT ^31’ ( Joule’s laws > 

9C*I I <991$ StC9 ft$H«l9T? 9t9l ^5t*f 
( Joule heating ) 9E*! I 


^31 ( Joule’s laws ) l 

1. stonr cst* ( r )« *m* (t> 

^rtPre^i fcetf* <5i*r ( h ) 

(c > TOfa i 

H cc C 2 ( W R « t ) I 

2. f95J£,<2fatC*9 9t«f ( magnitude of eletric current) 'S 

*R9 *l*lf?9fi<5 *t\f*K*\ syt£9 <®t*t 

nfiRitt Sft99 CSttff* ( resistance ) *I«rlWI^ l 

h « R ( W c ■e t ) i 

3. f5*w*wcm *rfa * *ffirct?t <®t«ra at* ^*tft9f^s 
fttfroi fcfrtll «t*i sftte^tcsra sw^tw* Wtf *ltft I*' 

H « t ( TO C « R ^<99f3S ) | 

Tfrfl^s ^ fesrffa* 99^t9 9$*9W9 9t9tC9T «f*1"t 991 

9t&S 9fc9 I 



« *tn 

h = k.c 2 r t ( w K «n?pf5 ipq? ).(L) 

f^T*.*WC^ 3Tft C-C^ WfHto ( ampere ), Ufa R-C* 

< Ohm ), TO t- C? fcvn TO H-c* *Jt»lf^5 (calorie) 

<2fTO ^ K3^ -* 

4 2*1*! 

to*i *tft, 4-2 *f*! ?nrt?i *rfiw$ l ^it»ifa to *rt«n m i 

c 2 r/cto« *ifiwn w 

:* qtfi* ^»|JW (J) *1 ^*IJTT ( Joule’s equi¬ 
valent ) ^r?1 TO Tfiwl ^Tt 9 !?! *lf*qt«| *tt«11 ffatC^ I faa^- 
tocTO ( potential difference ) TO R^I 5TOC*TC S5TO 

TOfa^ TOfa«f»l ( electric charges ) cq TO TO C a Rf 

^5tTO$ *lfwM TOcTO i 

(l)-C^ TO?1 ftsfafosstW TO* : 

H = ®!fL*=^ = -24C 2 R< ■ • (2) 

J 4 2 

( Experimental verification of Joule's 
laws) l ^SSfTO *HfH TOI tfTO TOTO TOffc 



i > vrc fstaj; qvnn *tH*W 

«W*r ajpw *t?M i ^TTO fjt»iflWtcn qcqj *1 

TOffa c&n aferi to* 4*fi> *tf**t^ ^8*ft 

C*«I1 ^ I TO1 ^*H ^5tC*f * ^l^tl 




*'**R 




■fll&tOni ^TC*TC| STC*n Rltw I ^*1* ^ ^TOt 

¥9 4 *f &'SftVt (stirrer) WlfiffifctCW *ttf(J 

fStofas site* i nfl to! ^sieri f^«tt^ TOTdJ w 

fevfl TOtJ? fK35 C^t* ^tl f C^ J 

qfa wi&fflta * ^tst* *nn ^c*ra *ro$ *to 

w art^ sw find *tfwti 

^ ft’c $n ^5t?i &vm w h=w 0 i 

‘ifl^fcfEI (ammeter) fo 1 §> l Wtt^ c ^ 

\^T?1^W CM1 saJW (constant) EltW 

C* 

( variable resistance ) ’ItSttHJ fafefl 

Cj.Cj .^ w was fcvn^tcw *ffoit , l qfa 

H lt H 2 ,.^ *t$1 m ^.-^ = ^1 =. 

C 1 ^3 

-4H* (constant). Wl* fcvsl *fal *lft* 




i ffc*: «wt* « c*wfR, 

qqtvit^l, *p*iv fafc* was 9\c, 0’ 2 c.frrei 

0 0 

if% nftoi ciM qtta, —^=.-4=•••••• f w 1 ^ 

cr c,» 1 

nt* wi *r$ torei ^fo? ’ffattmawft cwfw w *rct 
$&*!■ Ewfrcafo *rtffe swi-ftwcwn 

^ i 









l $tf5 ^Jftlfafs&tORl 5[WT C«l%9*5ft ’25^f& 

faf*f ciftm f^srs 9tfa9l Wfcmr *w Tw fsffa mm 
9tft* fa^sTft eftRl ^*1 ?91 catwr 

Ri * r 2 49 * ^9 <$tc*ft nf%^t*i Hj * h 2 9^*1 

9f^ft ^ = — 1 ^ **if& ^p[ 3 fWfo ^ tfftT«| I 

R 1 R 2 

*tftWl S ftfift C9tt99 ^Jftf*- 

ftfrtc** wj ftsifars srrfai ^ftt* w faf^sfl w** ®¥ faffife 
9tft* fw^T? st»Rl **i ?ni i fafe* ^c** *ft 9 ft t lt t 2i . 

4t^5 ^ dflfc S5tC*ft H„ H 2 ,.«F?f% *9 S5ft1 

^c*r cwt ^c?,^-=^=.*fttaftro ^ **ifi>^c«nr ^c** 

Cl c a 

TO^51 «ftft I 

Mfv ^ *wta 

[ Practical units of electrical energy and power ] 

refte aim v (volt), cutwr 

997 f*9l 4fttf^ f*5J<V2fttC*9 9ft C ^UfHsift (ampere) w 

fa^sfttc^ ^trt* *tf99ft w ^tfe (watt) 

?$z*\ 39ft **i 9t9 : 

^91"»= C'»t e 1> x ' a Crff**ftft (watts = volts x amperes). 

C^t^, WtHm, «9ft « ^»IPF (Joule) 991SFC9 f939- 

^9997, fa^Sftft, W51 « "ffe* 979*tf9* 9C*I I C9CTOI 
*T*t3 *tf99ft ^ ^fl (1 Joule ) Tft* 4* «9tfc 

(1 watt) 9»!l3ft I 

1 watt = l Joule per second, 

'€9ttfo 9WfC* 1000 fsftl ^f%C^T foftt«9t^ (kilowatt) *11*91 

9ft I 9^9tt, feftlt*9lfc= • 

«tp® (ftC^C'8 1 fiFWt'OTl^ ?fc9 *f*9l 9*fcft ^*11 
•ffalHW fat3rt«9li> 9^1 (1 kilowatt hour or 1 KWH ) 9ftl I 
9J99K9? C9FC31 ^ *tf*9ft Mfvw *099 9*1 ^$91 I ^*9 










( Commercial unit ^1 Board trade unit) 
W\ l $C*wfB'* Um 4*** faCTfaltfe «tf>11 

fcwtes*l s v4*f& fawfe * *tto ntw 220 cst^, 60 c»wi 
*rtcs i ^ wi ^fB fa r TtfafB to fasjv 

^ v»? <rrto wto cstq ^ 5 ? *jvnto 

^ij 25 ^.n. ^c*r ^tfafB ioo ^<5 «t*s *ifto r 

^tto to (?wi 220 csi^, 60 mis «roi ^fa «. mto 

C5t*f fW 1 !* altWW 220 ^ ^to ^tfafB 

«tfa c^rews 60 «it& qtfac* w *c*i 

^fc*!1 to I 

VWWfo fa$MTO3 3 t 

C®!^ 220 11 

nm wft atw* nto^ 22Qc ^ - =807 **5 ( m ) 

A^uttort* 

60 

wnfw ^ 1= Yooo x 100=6 

^»r$ *rcn w=6x25^.«t.=&t 5 *i i*50 s*.n. 

f^?i*i ( Control of current flow ): ta$jfe*F 

^^)r® to wi$ to«c«f^ TOtt ctoii i 

(l) C*W (Variable resistance or 

Rheostat): $?fC® *lWtW ^*fB *itofl »ffl ^ sfafsTlfB *1 
*i*itof[ fafaTO* fe*ni *rt* to 

*rh "*K =*l *t? i ^tc?a ^ <ro s&fB 
TOt*R g* «ttre i fttotwa 4*fB «ft^*w» fc*t* 4*fB 
qt^fato ST^St* (slider) TO I ^ 

»rato cTO* TOs i 

«t< (fixed resistance) faTO ^TO ^JTO 

*to to* 5 $ mm SfB to^tc $ *mfe 

*itos?to c*tq ftTO *to *$c*i qi^rwra TOt«R $ « 

S6T*-^s*Ut C* ^fB ^ *jq$t* ^fal^ I 



^ WtWI ( electric fan ) ^1 nwt* CW9|l>t3« 

< regulator ) 4*fB cm I 

_— - ■> 


- -<- -- 

Regulator 

Off 

>>»=rc fsat • rs'awiJt* 

(2) < 5T*iRM^SHRfa C3Tt«f ( Fixed resistance ): 

’CSTw* ^Rstc^ 4^fB fafsrsfws <*rtre 

*v:w ^ 2ffC^ ^fB TC*t«rc ^ vit^ I ftffcS C*t^^ 

ce^WfTC 4?fB ^ Stfofll C*T*HTP« (resistance box) 

i c*ti-TOr *t#to*rfora faf%* *rifNtt i 

( Switch ) : c?U 
3* *mi «wc** w 
^C53 ^33t3 *31 ^3 I 3$C5* Jjftfcqi 36^3 
*lf*3tfl ^1C33 f*33fefl C3fflTC3W 33 
«h*k to <2^ 3 * ^3 i 

f^rcfes *ffa3iil cwttw 
^tfto $^c*i 33 i 

(4) 3tf$ ( Electric lamp ): 

«mi ftfos *fjt*i*tf vwft ♦rcw 

3t»K33 ^fB sst3t3 S5tt33 «ttre 4<pfB 

at* t? *W (tungsten ) 31 ^35 WTTCfafafe 

t*ts* ^f3 *lt*tt=[ «I1C^ 1 4$ 3* ssttfBc* fa*ltt3*& (filament) 
3C* I sst*fB <p 3* 3«5t3 a?9? $3t3 «t«f ^3 C3^ l 3lf^3 ^c^5 








^tc»l1 C*TC I *v **m 

5Ffa«a ^fa (carbon filament) *rh1fa ^^5 I 
5. (Fuse ) l C*fa« ^1* 

C?Ffa* apfcsl m 5it«1 

nftin afrits *ro i $?fa *rc»i 
wife ’tit* i 

C>^5> ^4t *KE*t 

TJt^I «fW <5Ttfl* vil^fS 5^1 w*al 
I ^ 3 fa ( fuse wire ) 

<TC?f i fa^sfatW* TO1 ^1 ^foajfa 5 ***%* 

^a ssfaf fa^ 8 ? ssfafrc* *l*n$*1 fal 
ftaafea *tfifatr) caMtcaft ^ ^faal c*fa i *re*i «fafa ^ * 

Wife w *ffa i 



ffca: $* ^tma >rhhr 1 «lttft 

6- ^}C5 ^Spfi’V *RC7tViT| Sftt^t ( House wiring 
system)-: to fcfaK*fatOfa *rfetWI ntfall «Fffo 




*t*rfat* ^5t«3 (^st^mr ) *Fcqt«Ri «Mtfl cwt* 

*&TtC5 I ( electric mains) 

srrfefl *\fk® w i ^nfSir Gift's ^ 

( dead wire ) ^C*T I ^PS 'StsfSc^ 5 ^faFU ^5t3 (live wire ) ^c»l I 

Ww>i* faifaffr ^ *tfara ^tRR[ ^f?^5 ^ I ^ 
<®tC*3 5 lf^'5 *TOTOt*l»Wrfa *TTOT|, ’INI ^ *31 *« I ettwfir 
^twi« Wfa ^f5 *ffal vitc^ i c^cai fSratTOt* 

5f9 >TtW ^9f« i 

^rtc=3~t 

[Electromagnetic Induction ] 

*OT C*fa* WH (Oersted) 

^ *rrfa*lHra ^JlSTro ( Michel Faraday ) finite 

tfffawfo *[STOtPra *m HPHH i nw 

*ft f®f=l *rtfofa *«R cn nni «W '*'3^3 Cbfi* CTOJ5 
Stt ^fii ^^C*l «t«( f *«W?I fi^SRtC** ^ I ^ 
ntotc* ^e. prfte «ftCT»r ( electromagnetic induction ) 
§\nu fi^tfnT^* ftsi*SRt5 ( induced current) nc*T l 

^s csrfi *rtetc*iJ *tftet s 

C^tfl'e C*tn ^*»!h ( resistance coil) ^ £tt$ 
4^fS ^cn*) ( sensitive ) *ffiipStC*tfq&t«ra 
’RCTfa* $fl ^ cntn **1 rt»f l 

pc** cn cto cun* c*tn 
«nftw mm c*T«f w aftnn 
*jrwcsttfifti«i wtift firon ow 
nt* i p* * wt nt^wfi* 

wi nfim&i ncfr TO 
njmstrarfifcini fitm c^-^ri ntt i nfa-nfi* 
nf%^^ m *fl>c»i *Jtn«TC3tfjfttcn cw 
firm cwi ms m i p^fBc* cstn 

TOJ «tw*t mt^TO n* sfa C9tS W ^llf^nl CW«li 



fwi j 
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W SStSl fa* 9 ! W *fai 

$tfrfi> finifajra «rtf*rai <tffan qra i 

(3tt ^ ^l^fl *fe(1 C’lC* fawl £fa§ JTC* 

^tfa* ’tttwwffifctwfl fa*^ ft*rita fa* *cfc i 

«TfN 'S *f*t*fa C*H *ltftTO *t#t*1 

*i|*fi> (^*1 ( cell), v«j^sf5 *ifa*6% c^t< ( variable resistance ) 
4*fi> Fffa ( key ) e 4=*fi> c*t«f f'OTfa ( resistance coil) *It*tWJ 
«Q*f& ( electric circuit) *91 ^ I *»^5 

UW5 C*t< **%* ( Primary coil) ?m I 

'sm 4*fi> caw ^wte* *ijt»P5twifiii»tc« wit** $ *ifas 

*fap 4^f& W^?[ (dosed circuit) torrift **1 ^ I ^ f^ll 
^i^C'S ^J**>5 C*tq $«%* ( Secondary coil ) ^C*i I 



Secondary 

coil 


5>»^ffe>: ewfcfiPri Jitefc* *tft*i 

<WCT 4 ^f 5 C 5 !*! (cell) «N *fal c*tofa* 

*tJt»l3tc;rtfi&tHS fllW (deflection) C*t^ fa* *5 ^t*l 
ft* **1 W i ’tsfat* *f* c’fflfa* fWto *S?l ?$C® ftfafl 




faS[IWTS « 9t*t 


i8V 

*31 *a ^ vmu 3^3 & film* *itaia *ijt*i<siwiftfrrca* 

a%5 3^ *31 *3 1 vfl^ ♦fiWtfa* atStaJ*!?! n*Wl (auxiliary 
experiment) TO i *Jt3tC<53 ^ *t*Wt* R*3 *tc5 3*1 i 

1. (*) fitTO C3ta 3 fctf|c* R^«T*t* *Z$ *3t3 *m aR S5t*lr.* 

*imU C3ta 3*9^3 R*ek 'TO *3 TO3tC*TRfttC3 *«fttat 

4* Re*<i ewi at3 i Re^eaa R* ^«ta R^jv 

«i^tcara R* Rtf* *Re*i ewi aia $vta R*i«.fii3t* «r^tai a^a 

R^«3tC*3 Rotate Re* ( inverse ) *3 I 

R) R^Stat* fitaH C3ta a^e* ^mu C^t«l a^1 
*$e^ *ea TOtfcn ®Rai cto *jt®i*twtRi>te*? Re*n l (*) •laWta- 
finite Re* *a i Re* 9 ! rtcas Rsjwiic** R* Rtfa *fro c**l 
313 t*1 «WN ^3^3 R?|M*tC*a Re* ( direct) ac£ I 

2 . (*) «tatt * ^fiiato a^c* % 'Wta atftai aR mu 
afrflre Resale** yU aR **i ata ^f*i ^c»i ’im^tc^tfifetc* 4 * 

Re 1 * 9 ! ^3 I RtTOa R* *$C<5 ^fitaft ^*3 

fit 3 te *3 R* *Re*f C**f 1 at* < 2 t 3 t?> <£at 3 3 ^^ R$JV 
sJ3te*3 R^fte Re* ( inverse ) aei? I 

R) $9* a*9^C* Ra TO*1* *lRa1 Restate** yU m *fTO 
^mu 3 ^%^ -sara atelta state** Re* *«i^iit R$jvsf*t* 
§V13 *3 I 

3. (*) fifot* 3J9%* 5tRa (key) at*teaj fi$M3t* >9* *3t3 
to to ^stato a^ess **tT&fl Re* 9 ! *a i fteTO* R* *^ess 
«iatc*a R* Rtfa *fro c^r^l 313 ^statt a^llc* witat «tat* 
Sfafa 3^3 Staple** Ralte Re* 3C^ I 

R) stRa m*teai mu ate^* s[at* aat **1 ata^ ^**1* 
mu 359^3 aaRe* fasj* fifatc^a *a 1 
mu, R^R « *tfl*i ap9*tca *Rc«i caai ata 

'SffifaR ?«^ta *«TTift R^i^fitate** aR *a R^ -aatesa R* 
*jc**t* n€l*pi ^Re^ ca Re* R^ c>i^ Rc*^ ate* 1 

^tOTtwis aa1*t®Re* Rt»a*i *Rw caai ata 

l(*), 2(*) 9 3(*) aal^t^Ra c*eai aetata ^^e^s mu ^Rrl 
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< 5^9 95ic99t9 9v«ni w lft), 2 ( 9 ) * 3(9) 99Wt«f»i9 

cto C5fa9 9*0*19 9**ji st9 9i^rctt* i 9*1 9tfe<5 *rrw, 

^H9t9 9«"C99t9 *K9JT9 ff% 9f5t*I 'SfrU «J9tC99 

f9*l9l<$ ftc9 ’Wnrt fasjwtc** ^ 99 *9* wfl«rra 9*971 $t^r 
9T$t* juffc* vwft eW ^<.9« 991 99Wt«fa $p^ 9**itirc99 to 
'Wrft csta* 9*ic99t9 9 *v9ji *if996c99 ^tra* ^ *9 ; 

^$9tt 9*1 9t^C<$ *ftW <®l2ttt9 ^'Q*fa5 $9*19 f9$J*«t91C99 9t9 <9991 
tosjfiw f9»9-£99C9J9 9R Cbfa9 9*19919 *R9Jl 9f993C99 9tC99 
*f^5 I <4$ faTO«fTO ^9 *rt9tt9 OTM 991 

99 <119* 4$ *1$ ^f&£9 9J19W59 faSJVJ^fte *ltt9t*t9 *1$ 

( Faraday’s laws of electromagnetic induction ) 9£* I 

*PJt3TtC59f f^JSrgwfa 9tfE9£*fa ^5 ( Faraday’s laws of 
electromagnetic induction) l 

1. TO^'Sfor c^p ^TO*n* ^«nn 

9&»l «J9te c$ 53>*K«H 5t*f 
^w?r m i 

2. *nf*fc firo-fcTOJ w*! f**r**fflonr *rfa 

*ffe<5 TO«fl9 •tfiTOlOT (3t* 91 ffto 

stra? *rft$ TOT**TF?t i 

C^PPCST (Rotating coil in a magnetic field): 

nf99tfl Sstt99 ( 9t9t99^ ^1919 ) 49$ 99 *$*^9 C9t9*» £99 
CTO9 9^*91 C9t9« «TC99 $99 \9l^C* <5^9 £99^9 ^1C9t*RI TO 
f95I^9tC?[9 *9 I \<9t9 *99^19 9*f?ft 9*C99t9 9*9jt9 

Jt^fo 9C^ I TO $V99 f9^2!9tC^9 fipw 9f99f$S5 ?9 I 

^8«ftfS 99t^C9 $^99 f9$J94i9TC*9 ^9* <49 CTOW 9^919 
9f99f®^5 && 9tf9t9 I ^ TO>1 9*193^9 fa 9f99^%91 f9?JV 
4191^9 9f99^ «T9t^ ( alternating current 91 A. C.) 9C»I I C9 
«t9tC^9 f99 9f99f«^ ^9 9l ^t^tC9 *(9f99^ 91 49^ «2l9t? 
( Direct current 91 D. C.) 9t*i i 
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(Dynamo) S 

*1 m ** cb'w cwot \irtw ct fa^wre^ 

ogfr ^ ^t?t? «iwi*t wi *finri ^ ^*1 

^ftl5 l • ^ wf*TC* VftRtCTt WI > VRRtFTl ^ : 

(1) *tftrc^t ^t^VtWtCTl ( A. C. Dynamo ), (2) ?1 

W\Z*7H «HRtCTl ( D. C. Dynamo). 



>*• »R fK5 * «a. ft. vhRtc^l 


i. *ffircif swoti vhwtwl s >*• ftcal grot ^ cm 
TO^CbtotCro^ft ^ttWt* t**wl WWt ^f5 

tfgWt *>8?it ^ <SttCW IV I ft^WI ^ ^ W1 



>0^ fta: ft. ft- st* 5 ^ 


*t*t ftffa ttft «rtcv i 

fi$r**rat* fryrc w> «fcrofe w *rtiww « 
ctciISs w i atn 5>fs « tfftft '*raw nroro $vn ifWt 
ftStWtt* ^tfow *H»tfTO ^ I 










>88 wtifta 

2. *ICB vH^fg ^t^sfafa 

<5im ( y\mm wf?) dhw cro »ctw 
* tc* i <sttts «if«^ toh qf yv i\vq* vtv* i *firo 

untw & nrt-t *m att*f toi to qtre w ^ 
to *fW#?l* cto «rfre i toI# aW cto ^fro 

«ffb^ tos? faf%* to* «ttc* to $$fB* 

TO i $to ^ v£i^f& to *i5?^ 

( positive) * ^gfB cTOfite ( negative ) «ftfa?l1 ?fa [ 
^«?Tfc vfkm W to 493^ TO l 



C^Ttfej ( Electric Motor ): 

qtfi* sttraffe =?RrT 3 cstffor 
(motor) I ^OTFft* *jfa« (h^TONI) WfiTO CTttoll 
TOforo* * CTttol TO yft i c*nfa 

vfwrwm ^fro to to i 

ofa* CTO Stfall ^^tC'S 
«ttC* I ffa qtfro 

fa* to i fisiwrs rtc^i <tftre to *i ^fetanr 

’W »TO? *fal *1631 ^ «TO TOfo TO ^9*rfft <i|9^ 
fa* TO I 
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( Electric Bell) % 

*[«fir| 2 M *T&1 c*rtSt* ( soft iron ) I 

fc'-r?! (insulated ) ^tCU* v*^f& 

>lf$S5 «T’« S $9 I s 3? WCTI 

fefcC? "n4 *fwl l ^ fefc-4* *tsl c«it7T? 

C^<T> Ifo ®TtC5 1 ( armature ) 1 

vil^fS C®H?t3 W lt?1 **wf& 0*11*13 **\ H ^10$ I 

rt^fe ( Hammer ) *Z*\ I *ICS«B 
®W3 *1OT®35 3^ f*8p-4l* *f5^ *1W& I 
*ftC5 B 8ft^5=® *I*T>1 1 

2 ^tWtSf^ ^ $|f5 
7\^ks c^t’f 

S5TC33 VTCMT KZ*\ I W 

M #f5l CWlfS J>*C* 53 vi|<K 

wrrimw «H3>* c i 1 *iftn 

s 3f>3 §*Ti) wffi 

*3 I t*H t?Z*\ 3^3 f^TV 

«W* ^ *3 M ^13 

. 5*^1 foai ; CT 51 W «J*61 

*tm 1 ^®<m, $*1 «rtffSmc* *rra 

^03 *1 I ^TC*l>l3f5 f2f?~i£|3 >Tt^i 3f*1?1 fe*1 Wf3 
^3 fafirai 3t3 «w $ s -43 *if«5^ *p®ra ^$T3 *w3l*f 3d> 1 
t*T3 3*0*1 Wf3 «t3T* 50*1 431 M £33* ^TC^5t?C^ W*«l 3 03 I 
4^5TC3 3fC3 3tC3 3^ w (closed) 'Q ^ (open) Wf3 <5(tC*ST033 
H ^fefg 3%^ 3TC3 43? B 3103 <JtC^ 

wre 33 re 3103 '. $*T 3 wr 3^3 *ra fcvi* *3' 

ethics? afafaft* fapsn 

( Chemical effects of electric current ) 

*RWl 

*nf%^ -«t$ 43 ? nt^sr st$t« 3 * c3tffo *nn<’ 

*$C5T ^^*1 f^r^*ff?l^f^ I ^*tC5f 

( Electrolyte ) I 





*nri<f3*i 


( Arrheneous) fcwfrwft 3^53 
<tf$3tfrst3 W*1 toi 3t*rc a^hys ^ 3^13 *Wc#3 strait 

*1 ^StC’t <5t*t 5^31 3t3 I C3 31^53 TOC«f* *ffarM C3% 

( viic**FCT *1$C§tC3RC*« 3l$ 3f»l3l *1*11 3S31 53 ) S5t?| Ft# ^8* 

53 43* 3 5lt^ ^3t^3 C3^1 ^t*1 CTC^ft* 5t# l^ 5 53 I faw 

M3 ^*13 4TO*flfc* 'Stfa*! (Ion) 3C«1 1 M3 C3 TO *tf#f&'» 5t# 
^ ^t5tC3 f ^133 43* C3 C*C*tflte Ft# ^ SSfiTfc* <RC*lfite 

^t3^ TO I 4§ *lt33«f^ 33C«f3 3C3J fagi*. <2t3t5 v tf335 c t TO I 
C3*fa« 4*f& ntcat fccwjfattfc 31 3f33t|t 33®! *I$31 5^ 3t$3 
^3C«1 ^3t^3l C3«3l 5^3 43“ *11^ ^fi>3 3T3JC3 ^3C*13 

3W7 f3^T^«t3t5 *31 5$sf I §?t3 TO vtfefiS'® <sit33^f»! f^3‘ 

f3'»3 Jrta *fft353 f*C* 43’ CTOtfi>® ^n-Wlfif ^56f3«3 *ftC353 

fWC3 r 5tf»T5 53 i 'sffiR«f*! V ^ C#d? ( *ftCS ) C«ftf|3l 3tf5^ 5t# 
CSfcS Flf^3l f^3l 51# 53 43’ 5*31 CScfo ^33 

TO 5*05 3tC3* I 4^3tC3 1*11^3 331 f*3l f3^7^3lC53 TO 

^5t5T3 31313^3* fTO3«1 3C^ I 

f«^ 2t3tC53 3131 4^ 3t3t3ft* SlfetC^ 

(Electrolysis) TO 31 <5f^ fa#**! TO I <53W frofisps 

< 1t'5 $*fi>3 fifC^T^C^ ( electrode ) 3£®T I ^C5W3jt® N 

$tfi>3 3C3T C3 *ft\5fi> ^6&f3®3 3*33 <®T5t05 3fsf&® 31 

«WtFTlt5 ( anode ) 3C* 43“ C3 CST^fi? fasf3®3 3*33 ^t5tC3J 
( cathode ) 3C3 I ^TtC3t^ * 35JtC3tra3 313 MJ31C3 3f#f&® M3TO 
Wfatl* 43* CTOfB® *Tt3TO 3|SJtfet?I3 3C3 I r.3 3tB5 f3$«, <£(3tt53 
3131 3t3tsfs|* (3^313*1 3C^ ^t5tC3 ( Voltameter ) 3C^ I 

2. *WW05a '5f%«, ^5 S ( Faraday’s laws of 

electrolysis ) 

, 35f^^ fasptf wm ^3^1 3f33l 3‘Jt3tC15 ftsfafas 3FWlf»l 

^113313 3 ^^ : 

<sm ipr s kw^i»rto?r w ftm %?«. fttoi 

3^91 lc«m&TS5 TOt%5 «ltTO3 fesPKfe 

■4 *H 

TO %1 TOWtft I 



* Wt 581 

0 

W ffal q 9 lf*Rt e ! 51# *S*t* 

^ cq cto* ^cwttc* m w ^ ^pi on 

*fa, w * q CW^5 5t# r^fwc^r Ufa ( C ) « 

WW ( *) ?®11 #1C* m < ct. ar®*w, m=zct, 

Z vU*fi> dpi* I *|fag = ct=l **H ^ W1 m=Z 

Z 1 51# SRtC^l TOI ^C*WlStt« *lf#S5 ^tWW <5* 

<FC3 I Z ( electro chemi¬ 
cal equivalent 31 E. C. E. 3C*l I 3tPR/3»*W I 

fofta *ja s fafen foprc|t*rtei* *wj fail *tfirot«i 

.Ft# tstttfe *^c»i fafi* foredlcv wtfro «miOTi <«* 
^ * c^rtfa^ *ftfc*6r ^1 

^^SJtOTC^I* ( Chemical equivalent I 

^CWlff^cfo W 43^ *lfwH 51# Wt* 

Wl ftfal «f*rrfw «* Wi, w a . 

-^9* C*ita3 (element) M lt M 2 — 

•••^ WI ^C®T ON 3lS, - 1 = ~ ? ..dF3* 

M j M 2 

C3C^ W *Z& ^SNW WfWl 51# m ^8* W«3 <®3 

-oh 9 ! •wt#* ^c^ttc^fwi 9 ! 43* fWI? ^ 

^3>UC3 51# <*13T^3 «PI «Rlf^5 <»3 

*Rt**ft^ C3 ofa *WTC«fo C*fTOT*l 

« tc^Clfl 9 l3" 9 t3 ^t? 9 ^ ^#1^ 

~ Jp3* l ftfe* dta *WtC<8 C^ffajt*! ^&5JtOT& 'Q fewtl- 

■C*fwt*I fcrtsjtwcfc* «T*W# 4^3 vfa S? 96500 

■f«\J I 

^^t’ 3*il 3ft, «kw cWt^r 4ft 9 if?^t*i ^iw 

^f305 fsififo *fft^1«l 5lc#5 fitwiw w ^ ^ 


♦Chemical equivalent or equivalent weight-Atomic weight-r valency. 
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96500 I ^ nfirctl Ff#C* 1 *<&% 

1 (l Farady ) = 96500 ( Coulomb ) I 


Elemenc 

Chemical equivalent 

E. C. E. 

Hydrogen 

1-008 

000010 

Copper 

3175 

•000329 

Silver 

108 

■ooiiia 




^^ajais (l) *tfg*tCt <3tca« cm * **? 

«ttfac«i ssTra fcvfa 

»W1S*lT8t I (2) f<5T*tffttC5* «"R ^ <2fttC?9 W 
^via w ^tc?3 catc^ »Rt5”it€1 i (3) ftgjwfc?* vU « 
wcaa «it< qif*c*i ^*ta ^T*f 

I 

*Jt?ttf53 faS7£-5?$#ta «!tCTC»fir ^3 S (1) *f?5 

3«f?r^ ctii* wsurr* wfa *rf*3 *jfBc*r *&?[cs5 
^tf^8 ?a i w?<mi *r*Dl3 r 3» *if&c*i <* to ??, *^ji $t>i 
*ltic«r «W3 ^tsffij f«*f?te to i (2) fa«^w *nrat 
f^^a^rc^a nu ^fari *5o<rt* jk«iji $tc« 

i 

^rfatos* frotwa *ps (l) w 

f*rai Ff*ral *to $c«wito smfrs «a ^nfct- 

*rt$cfo *w fwai atttfc* c*rti> Me#* i (2) fato tc®* tl- 
w faai nfa^ M# «Rtf^ 5^ 

*rcrfra ^ ^ ^ oftto *ttoa stttoto ^*iitcs<J wfaprust i 

rat 

i. 5/a/e Joule's law. Describe an experiment to show 
that heat developed in a conductor is proportional to the 
square of the current. How the rise in temperature of the 
coil is related to the current flowing through the conductor. 




>83» 

2. State the laws of electromagnetic induction. Describe 
suitable experiments to illustrate the laws. 

3. Draw a neat diagram showing the house wiring 
system for two electric incandescent lamps. 

4. Write short notes on : 

(a) A. C. Dynamo, ( b) D. C. Dynamo , (c) Electric 
motor. 

5. Write down the equation correlating heat developed in 
•a conductor with the current flowing through the conductor , 
its resistance and the time for which the current flows 
through the conductor. Find the amount of heat developed 
in a resistance of 75 Ohms when a current of 2 J amperes 
flows for one minute. 

6- State Faraday'8 laws of electrolysis. Define E. C. E. 
»and Faraday• 















































































































































































BURDWAN UNIVERSITY 
UNIVERSITY ENTRANCE QUESTIONS 

PHYSICS 

Answer six questions, taking three from each group. 

Group A 

1. Define work, power and Energy. 

State Newton's laws of motion and illustrate the first 
and third law only giving one example of each. 

2. State Pascal’s Principle on the transmission of liquid 
pressure. Draw a neat diagram and describe the action of a 
hydraulic press. The area of the small piston of a hydraulic 
press is one square foot and that of the larger piston 20 sq. 
ft. How much weight can be raised on the larger piston by 
a force of 200 lbs. acting on the small piston. 

Or, Give a brief description of Fortin’s barometer. 

Calculate the atmospheric pressure in dynes per cm® 
from the following data. Corrected reading of barometer 
= 760 mm. 

Acceleration due to gravity = 981 cm. sec 2 
Density of mercury = 13‘6 gm/cc. 

3. Explain what is meant by the coefficient of linear 
expansion and state the relation between coefficient of linear 
and cubical expansions of Solids. Describe any method of 
determining the coefficient of linear expansion of a Solid. 

4. Distinguish between the thermal capacity and water 
equivalent of a body. 500 gms of a solid which is at tempera¬ 
ture 100’c is plunged into water of mass 100 gms. at a tempera¬ 
ture of 12 c which is kept in a Calorimeter of water equivalent 
10 gms. If the final common temperature be 49"c. find the 
specific heat of the solid. 

Or, What do you mean by the term mechanical equivalent 
of heat ? 

What is its value in C. G. S. unit ? 

A mass of 50 kilograms falls from a height of 10 meters 
into water. If the whole energy is converted into 
heat, find the amount of heat generated. 

5. Describe any method of determining the velocity of 
sound in air. How is the velocity of sound affected by change 
of pressure and temperature. 

Or, What are the characteristics of a musical sound. 

On what factors do they depend ? 

The disc of a Siren is making 10 revolutions per second. 
How many holes must it possess in order that it may be in 
unison with a tuning fork of frequency 480 ? 



( ) 


Group B 

6. State the laws of refraction of light. How would 
you verify them experimentally ? To a man looking verti¬ 
cally down-wards into a tank filled with water, the bottom 
appears to be at a depth of 10 feet. Find the actual depth of 
the tank. Refractive index of water is 1’32. 

7. Define Principal focus and focal length of a convergent 
lens. Determine by geometrical construction the position of 
the image formed by a thin double convex lens of an object 
placed at (a) infinity (b) a distance 2 ft. from the lens, (c) 
Principal focus. 

Or, What is dispersion of light ? 

Describe an experimental arrangement for the pro¬ 
duction of a pure Spectrum on a Screen. 

8. How would you distinguish between a magnet, a 
magnetic subastance and a non-magnctic substance ? How 
would you make an electro-magnet 7 Define unit magnetic 
pole and lines of force. 

9. How would you prove that positive and negative 
electrifications are produced in equal quantities by friction ? 

Describe a gold leaf electroscope and explain how you will 
proceed to examine the nature of the charge of an electrified 
body with the help of this instrument. 

10. Explain clearly the effects of local action and polarisa¬ 
tion in a Simple cell. State how these defects are remedied in 
a Daniell cell. 

11. Describe and explain the action of Simple form of 
tangent galvanometer. A current of 10 ampere produces a 
deflection of 45“ in a tangent galvanometer. What is the value 
of the current which will produce a deflection of 30° in the 
same galvanometer. 

Or, State and explain Ohm’s Law. 

Two Conductors of 4 and 5 ohms resistance are con¬ 
nected in parallel. Two such sets are put in series. What is 
the equivalent resistance of the four conductors connected 
in this way ? 



CALCUTTA UNIVERSITY 
PRE-UNIVERSITY QUESTIONS 

PHYSICS 

Answer six questions , three from each group 

Group A 

1. Define ‘specific gravity’’ of a substance. 

If the specific gravity of lead be 11*4, what will be its 
•density in the e.g.s. and f.p.s. systems ? 

In an experiment with Hare’s apparatus the length of 
the column of water in one limb is 26*8 cms. What will be 
the length of a solution in the other limb, if the specific gravity 
of the solution be 1*34 ? 

2. (a) State Newton’s Haws of Motion. Show' that the 
First Law provides a definition of force and the Second Law 
gives a measure of force. 

(b) What is the meaning of the terms “Work”, 
“Energy” and ‘‘Power” ? State and define the unit in each 
•case in the e.g.s. system. 

3. Explain the following statements :— 

(a) The specific heat of copper is 1/10. 

(b) The latent heat of water is 80 calories/gm. 

(c) The water-equivalent of a vessel is 50 gms. 

Describe briefly a method for determining the water- 

equivalent of a calorimeter. 

4. Enunciate Charles’ Law. Describe a simple experi¬ 
ment for verification of the law. 

5. State the laws of transverse vibration of stretched 
strings. 

What do you mean by “Quality” in connection with a 
musical sound ? Is it the same for the same sound produced 
by different musical instruments ? Explain. 

6. What is an echo ? 

Explain how the ohenomenon of echo is utilised for 
determining the depth of a sea. 
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Group B 

7. Describe any experiment to prove that the path of light: 
is rectilinear in a homogeneous medium. 

Distinguish between Umbra and Penumbra. Show, by 
neat drawing, an arrangement for having a shadow consisting 
only of Umbra. 

8. Enunciate Snell’s Law of refraction, and describe a 
method of verifying it. Define Refractive Index. 

What is the phenomenon of “Total Reflection” ? What 
conditions must be fulfilled for a ray to 3uffer total reflection ? 
Illustrate this phenomenon by one common example. 

9. You are asked to magnetise a sewing needle so that 
there will be a north pole at the pointed end. Describe a 
method by which this could be done. 

What will be the nature of polarity developed, if at allj 
at the “eye” of the needle ? If you now break the needle into- 
two, three or more pieces, what will you observe ? 

10. Explain "Electrostatic Induction” with the aid of 
a suitable illustration. 

An insulated positively electrified ball is made to approach 
an uncharged gold-leaf electroscope till it touches the electro¬ 
scope. Describe and explain the effects observed, with the 
aid of suitable diagrams. 

11. By what effects would you be sure of the existence- 
of electric current in a wire ? Explain each of them by 
reference to common examples ( one in each case ). 

State Ohm’s Law as applied to an electric circuit. 
Express the law in symbol explaining clearly the meanings 
of the symbols used. State also the units in which they are 
usually expressed. 

12. Describe the construction of a Tangent Galvano¬ 
meter. ( The working formula need not be deduced ). Why 
is it so called ? 



CALCUTTA UNIVERSITY 
PHYSICS 


Group A 

1. State the laws of simple pendulum. 

Describe how you can verify them experimentally. 

2. Define ‘Pressure at a point’ and thrust, as applied to a 
liquid. 

State Pascal’s law for the transmission of pressure in a 
liquid. 

The diameter of the smaller piston in a hydraulic press is 
one inch and that of the larger piston is one foot. How much 
weight can be raised on the larger piston by a force of 
50 pounds acting on the smaller piston ? 

3. Define ‘Dew point’ and ‘Relative Humidity’. 

Describe the method of determination of Relative Humidity 

with the help of Regnault’s Hygrometer. 

4. What do you mean by the statement that ‘mechanical 
equivalent of heat is 4‘2 x 10 7 ergs per calorie ? 

Briefly describe a method of experimentally determining 
the mechanical equivalent of heat. 

5. What is Resonance ? Explain how this phenomenon is 
utilised for the determination of the velocity of the sound 
in air. 

6. Explain, with the aid of a diagram, how sound waves 
are propagated in air. 

Define wavelength and frequency. 

Group B 

1. State the laws of reflection of light and describe how 
you can verify them. 

Prove that when a plane mirror is rotated through a certain 
angle, the reflected ray is rotated through twice the angle. 

8: Explain, with the aid of a diagram, the meaning of 
‘Principal focus’ of a covergent lens. 

How would you proceed to determine the focal length of a 
convex lens in the laboratory ? 
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9. Define poles of a magnet. How do you localise them 
experimentally ? 

“Repulsion is the surer test of magnetism”. Explain this. 

You are given three needles of exactly the same appearance 
and told that one is magnetised, the other is a magnetic 
substance ( un-magnetised ) and the third is a non-magnctic 
substance. How would you identify them with the help of ;t 
bar*magnet ? 

10. Explain fully how a gold-leaf electroscope can bo 
charged with positive electricity by induction. 

How can you employ the instrument to detect the nature 
of charge on an insulated conductor ? 

Prove that equal and opposite kinds of electricity are 
simultaneously developed by friction. 

11. What arc the principal defects of a simple voltaic cell ? 
Explain each of them and show how they can be avoided. 

A circuit is formed of six similar cells in scries and a wire 
of resistance 9 ohms. If the E. M. F. of each cell is 1 volt and 
the internal resistance of each is 07) ohm, calculate the current 
in the circuit. 

12. Describe two simple experiments, showing the effect of 
electromagnetic induction. 

Explain the principle of working of a simple dynamo. 



BURDWAN UNIVERSITY 
PHYSICS 


Group A 

1. State Hooked law and “Young’s modulus of elasticity.” 
Describe a laboratory experiment for finding Young’s modulus 
of a steel wire. 

A cast iron beam of length 7 metres, and supported at its 
ends, bends 2 cm. when a lead of 50 kilos is placed at the 
middle point. How much will it bend under a load of 75 
kilos ? What load will be required to bend it 3 cm. ? 

2. Explain how you would determine the specific gravity 
of a liquid by Nicholson’s Hydrometer. 

A Nicholson’s hydrometer sinks to a certain mark in a 
liquid of specific gravity O'G but it takes 120 gm. to sink to 
the same make in water. What is the weight of the hydro¬ 
meter ? 

3. Describe with a neat sketch a six’s thermometer and 
discuss the principle on which it works. 

A faulty thermometer reads 1 when placed in melting ice 
and 96° in steam at normal barometric pressure. Find the 
correct temperature when the thermometer reads 38 , the bore 
of the thread and graduations being supposed uniform. 

4. Give a complete explanation of any four of the 
following :— 

{«) Specific heat of copper is '092. 

(b) Fish can live and move about in a frozen lake. 

(c) A fan gives a feeling of comfort during hot 
weather. 

id) It is easier to use a platinum wire into a glass tube 
than a copper wire. 

(e) Water can be, made to boil in a thin paper bag 
without charring the paper. 

if) It is hotter the same distance over the top of a fire 
than it is in front of it. 
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5. What is an echo ? Why is a succession of echoes 
sometimes heard ? 

The pilot of an aeroplane, travelling horizontally at 120 
m. p. h. fires a gun and hears the echo from the ground after 
3 secs. Find the height of the aeroplane ( Velocity of sound 
in air is 1,120 ft/sec.) 

6- State what is meant by transverse and longitudinal 
wave motions. Give an example of each type. Define wave¬ 
length and establish a relation between wavelength and 
velocity of wave motion in a free medium. 

Compare the wavelengths in air of the sounds given by 
two tuning forks of frequencies 128 and 384 respectively. 

Group B 

7. Distinguish between a real and virtual image. How 
would you experimentally find the position of a virtual image ? 

Prove by means of a diagram that a man can see the whole 
of his person in a mirror, the length of which is half his own 
height. 

8. Explain the terms, “critical angle” and "total 
reflection”. Obtain a relation between the critical angle and 
the refractive index. 

If the refractive index of Benzene is 1'5, what is the value 
of the critical angle ? 

9. Explain your observation on a gold-leaf-electroscope 
in the following cases with necessary diagrams : 

(a) a negatively charged ebonite rod is placed in contact 
with the disc of an uncharged electroscope, (b) the same 
ebonite rod is placed near the disc of the electroscope, (c) at 
this stage the disc of the electroscope is momentarily touched 
by hand, and ( d) the ebonite rod is taken away. 

Has there been any loss of charge of the ebonite rod 
during the above operations ? 

10. Give a short account of the molecular theory of 
magnetism. 
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11. State the laws of electrolysis and verify them. 

A current of 2 amperes is passed through a copper sulphate 
solution. The area of the cathode surface 150 sq. cm. 

Calculate the increase in the thickness of copper deposit 
after an hour. [ E. C. E. of copper = '000829, density of 
copper=8'9 ]. 

12. State Faraday’s laws on electromagnetic induction and 
verify them. Give the principle of working of a simple 
•dynamo or any other application of electromagnetic induction. 



CALCUTTA UNIVERSITY 
PHYSICS 


Group A 

1. State the ‘Principle of Archimedes/ 

Describe an experiment, based on this principle, to 
determine the specific gravity of a solid which is heavier than 
but insoluble in, water. 

A body weight 100 gms. in air and 80 gins, in water. 
How much would it weight in a liquid of density 17) gms. 
per cc ? 

2. (a) What do you mean by the statement that the atmos¬ 
pheric pressure is 76 cms. of mercury ? 

Express this pressure in dynes per sq. cm. (sp. gr. of 
mercury = 13'6 ) 

(b) State Hooke’s Law and define the terms : Stress,. 
Strain and Elastic limit. 

3. What is the moaning of the statement that the Latent 
heat of steam is 536 calories per gm. ? 

Define : Specific heat, Water-equivalent and Thermal 
capacity. 

A piece of iron ( sp. hcat=0T12 ) at 90°C is dropped into 
a calorimeter eontaing 25 gms. of water. The final temperature 
of the mixture is 29°'5C. If the water equivalent of the calori¬ 
meter is 4‘8 gms., find the initial temperature of water in the 
calorimeter. 

4. Distinguish between saturated and unsaturated vapours. 
Define vapour pressure. 

Describe an experiment to show that water can be made to 
boil at a temperature less than 100 C. 

5. What are longitudinal and transverse waves ? What 
is the nature of propagation of sound waves V Can sound pass 
through empty space ? Describe an experiment in support of 
your answer. 
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6. Explain the possible modes of vibration in a closed 
organ pipe, 

Show how the frequencies of overtones are related to the 
frequency of the fundamental note in this case. 

Group B 

7. What is the meaning of the statement that the refrac¬ 
tive index of glass is IT) ? 

Trace the path of a ray through a parallel-sided block of 
glass and hence show how the refractive index of glass can be 
measured. 

8. Prove that the image of a luminous point, formed by a 
plane mirror, is as far behind the mirror as the luminous point 
is in front of the mirror. 

What is the nature of the image ? 

Describe a simple periscope and state its use. 

9. Define the terms : (a) Horizontal component of the 
earth’s magnetic field and (b) Magnetic dip. 

How do you determine the magnetic dip at a particular 
place ? 

10. Describe a gold-leaf electroscope. 

An electroscope is charged positively and an insulated metal 
rod is brought close to the electroscope. State and explain 
what will happen when the rod is (a) uncharged, (b) charged 
uegaitvely, and (c) charged positively. 

11. A wire carrying a current is stretched over and parallel 
to a compass-needle and the action on needle observed. The 
wire then is coiled several times round the compass-needle and 
the action on needle again observed. Which action is larger ? 
Why? 

Define : (a) e.g.s. unit of current. 

(b) practical unit of resistance. 

12. Describe, in brief outlines the construction and action 
of a simple motor. 

Give a neat diagram. 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































